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J I 


^l^xT’U j (jjUa- ji *&j\ ji t _j~» Ojb •■ A s* t 

ijj cS 'ji j L ^JluiT aJ"" c*—I 

Ly-^« £^1 .cJjta. <ixb ^aI *■} L$iT ejb olt^Jol <jil J 

, ij a5wj j! I (jtaX jw L, ji |»^A A*A jl 

j-vJb ^iLT" DIj 5~ oj bj j oyS* b ^a cJLc ^ . o $.} -4»bi 

*5~ oL. jJi’T j ,y ,JaI a5~” (5*^?* 

fiA-ib AZ»»i _ji jA iL^ (JL»* l 7-^ J ■> J JjL m.Ij^j Ij Ob-LU-# 

^'..'— 1 ^ c-L,vJ A-4v^J 

y~i l*T Aj*. _y I {«x£j Ajuijj (_}a I l? 1 ji l»» v_»U 5 ^ 

Lt*jT 4_jli5^" ,ij^^. -La l_^*- j* (^1 cj\asj~* j^£- (_gl^-.S Lib beijl 

jl -bjli i_5*“ A^ol**^"”” {_$!ji . -Li IoJ j L) (jbLj IjA-j.X-< A S' C~*>l 

j*J A_*jV A5~~ O LL ^ l ya ^ 3 > I i^«J i_J.L>:-< AjejI jl JL»^^ 

. -Lfe-Ls-j *jl^l *"t ‘—'“•I 

oXi Oj^»- pbl A^eiejj Ij ij-£~-j pjJjij a 5"~ ji 

'V 'j -aJ. -i i_i^A oT ji (jijj (j^ , Cl~»vl 

c- IjtfJI Ajk ji j 1^11 j^utAi A^b »Lwn«3 '■ .--ILa» L< (_£^ji Ifl* ^ ***b 



jj jjjl jl . J-iL-** U jr^ IftiT j 

C^" 1 t-Soj^J j^jjbLu j UiAj^lij JJsS <»^_ilx5 ^1 j ^ ^L-l ai5o pA 

. <Aa^Jm5CmO Ij Jjt*T j*a _5 '-«> _5 Ij *« ww» *5 '"-■-! 

.■*£*/* V 1 ^ 6i' ‘j' U ^ ^ >S. <J^ <yjj* <>** 

(j U-T--W L« OjJi I_j-»- I ^*-1 ^A l_j^cl lj j (5”" ( y^ 

^jkx^i j cJ>U ^loj -5 b *-£■>(£* ^yikX-i 

fj» L«a.l lj j_ySl 




Jjl 


I \jS^ <§> <£> pj'! 


aJS- ((?‘"~~~^~ Lj I^5""~" *—1» Jlf» ^&-u.L j 3 

a-^AC jt^Jsl 4_JL ^_J^A*»* ^»Li -Uj 

^5>tyS £j| -bLi ,iZ~w\ ^J&r* J L-*0 pic tXLl|X* <*X" -U^b* 

, CU*J 1*^ ^jjj (** ijr^ cij <«X»L> 

aX>I iS^ji (jJf L L»l tQ*«l a^lwi ^Lol^T" i^SCo^l-j C «i - » 

■Ujji^j Jjl _^i> *T Ij^LjJu -Ua» -^4 (t-^ colfr 

jl <*53 j ajb *» jjil Jjjijj L ^JaLiji 

.jSjJfcg* jl J» i_XutT ^A pZ**~w lXj ji J&U J *U*jLL* Jj-U t^l^j’-U 

, C~u>l fjV J OLj pA ^1 

.«.....» oT *3”” ■4^l"4r* Ijjja^A ^ b*lj5" aXLjX* jl U-l I 

>l*J .,.)> «^5o_j 1 L J Ij 3j^xr* jl,/“l (j^^~“4 

jT oL*jJj«~i jjJai b»^ ((C^^J pAj ^ Ij Li ^.IjO( jL$-f- 

j j*m i jT aX” ^>b.b j^LS aXj jl o..J OI 

tJlji?l Lg.jT ,Jil <cj.j^iLj I^T u4j j <*&Aji |^a 5Lj j -u^».L«, 
■ Ij ob*^ (Jo-b».^< (JcjSi^-i ^Jjc£i j» 2 *xxi t *xa Li -'^^~ 

J JJ*u J Cj&j*. jjjl i_jjA (-kXA-Lj 

Jais ij 1 2 j& l^»- ‘Li_j5u ! >l e^bli. ji . Om«I *^jL4 Ls oLI 

.jJU^ L$b ji bil U 04 j>j oL^AaI ijb-jJ ^Lfc 

iJ^A 3 ^JJ S^j 4 J3^&i ijrAj - iJ^jS' tXjgl, 

<<ji o4j axJI > c. -fcj -*i i^i o4j 4 4 tjg* bii -Lib^ 

i_j j» o4j (^* 4 <w-**ol *ji3 o4j 

^*,lj fj£- L^J <s£i* 64j j* 


•\ 




4.1 L* Job l-tol j^ pjV a£L cu*wo 

Ju^i^S*" _j 2 j«u ijlj JUoJ Jj^a .ibj a 5~~ lj [V^La JJa» 

aSoO t jl i'*-.*l-li t—5”””b _j fcH^Lta l^aT jl ojL j^Jaj 

-Uas , ^jJJ^ j&J UiT j^ Ij (jbj J AcIjS (5-U. ^A ^ol 

j Jo La obj (jijj-jT jj ob~*-b1 j cJj^w l)T aT^ u^La-Uj 

, JjL JUIJo IjV^ jl <£•&*»j»- J j-Lo-l <-£o 

<jJ«- (J- 3 * ob^ 0^*-^ jJ Lj^ii ^ Lj|_j5” Jo Li 

jJ a 5*~ tSbbjj.b i£jb j2 . .IjjT ^lau coT 

joi jl jJjIa^j (jjL. ji ^yi a5oI ojJj 2j^Ly* axs.Ijo’ 1 iwjf oISju«I 

k_5^j_^b lLU*J aT~ ly {_^lAjao»eJ IJjo <Jl2j^^* JoJ^ b 

<S~y>z^ £j| (J^I jJ J_jl?Ca jJ U AjLI <Sj ^Jj 

. Jo Lo J-ij p ■* j_^b L-j Aia 

^jiolj-j J Ao^Jaj (_gl& A a. «>■ /> • J Aj L IaJoU 

lj>l JK«il J La _} AZ».L^o ^oLsI^5"" t«^ol^a 

Ul . JjjT I^-Al^k ob;^} J^jIS* Jjlj-a jl J aJj-J 

jjo* Jj=>* >L jJ IjAJjI jl iSjJ^i Job La j£"" jbil j2 

^J2>. ol_^«J L^jT Oj*^ Aj~~ b jV Jjj~> A^S”" JJ^ Uo 

^ jjjI aiJI ,c^>-b. xib A^ilj y*-* a 5~~ d^yLjlj^ aI*^) o5o 
Ao jlj^ djS' Jj-tw y ) Aa. LI .C-U.I »Ju5^ A^a. ^ 

A^” J C~*»**L4 j-* jl (^UjaSLlM,^ j2 <Joji Job »L,£ii 

L -*~* Ua Aily:Li <j|jAa. l^lol j»Lj‘ AluJI 

JJjb Jn i) 0 ^1 £■ a5Cj! A^ Ja 5^ jl^Sb aj I_^<JS> Ouilj 

Ij O*^" ®^“J* J AlUv J> - A^aA C^lji jb I AUa Job 

Jjj" ObsuA oljioo J X J* Ai^ ^-l^O^a Jjj. 

jj aT" c 5L_) c a. Aj Ij aJU^ A».jj‘ jT j b t-MiS' (£jL2 j 

Jjjjf^ b f-^ j*b^' a50j ^'Lol^T oiCo'bLa I 4 J 0 4i C^jAa. 

. J-^&i 

eJJol^a. AS' iJ1m«I aJ-ilo AliS^* <jl jl Lclo I ji L^Jo I j»L«J AxJi 

• J^aT" OjLpi 2y=K AiOo ^JLI^j O^A&ba jl olj j Lc-T oLa jj Ij 

^jl^ Cl^b^ y* J lyl ob*ol a 5~~ jjljj Jja-j jj 1 2 <jb». 

IJOjI < £JyZ iS^ji .JjIj ji ^b jl J*. 1-iC^J JJ-*«9jO jLl^c-^ j 

1 • 



fbj J l/'U.I \ji Ij <l£oJoi ^ L 

,oJl_j5^ j £.U»i <pjl • «Uu*a 

jf 

foJjJ £J.b 

• t^l j fL**».l j jUi».L, ej Lj j o «1 ^Ub 

U>uij^*j ^jI ^ bJUtt L Ojjv? _y& ji 

Ullj . 0.1 £tJ>ij |«a jT lP_*j *f*sxi ^ -O'* <£*_# ^jb^-O 
^ ^f- t i J'*i J |*bu-».l (J^U^D ~^x* 

(_ 5 ^***^ Cx^' *A£b Ailj-UA jl bdj3 £ I 

L» j-i 5b^ oT i_j^l_p* l_*>j (J[$~ j 

jj /.XvlU J I AjT _J Oj^ »Aj b * Ov4*l J 

^5 <J>l-bsb jSU. _rfj -bb «_r»-VU j j» 1 £aj oT jl (Jjli’ J 

L ^ -yg -O'* *>y I ^X*j^ ? 0 *«l AJj^a* Ia^jI -ij^-4 b>l . ^-15 ^>3 J 

Ltt.-jx.t - j <*j Ij Lgjl .(CmwI tXX i~*+S^jwi I^jI jl dJljJjjb jjjI 

ci»«»»»j ^xa-j of*Aj axJI I . .1^5'' t_)l_j~y» aj _j Jj x ol_$*-~. 

(j^lj^. O'* c~mJI jj JJj *£b Oj!-b ^ajU. -’^•J j*?l -O'" 

.-ijb (Jji j^JL. j ^^ty? AiljXA b < _ 5 JSo jT 

O b j I^J p— 1 1 O^* 1^ &S~~ 0*3 b i^ui I Oj kLj ^ 0*0”"I 

(JjJ I ^yaat«£ ^A LjjSj .*Li 2 b ^^I_J ^X»jT' Jj*^i {jy*J {J*^Jt jl 

y,_ U ^fJL' i_5va.j_j y~*. i_5o Ojj-ya-' ^yjj ^ i»5o b Ij ^-a liu 

4j. |*Uul , J)j Uvfw^ |««A4 

Aa- ol* jl L*Ji jI^j^j Aij£a. j» j , 3 a .j ! ?C~-I (Jj li (([*jl» 

(j^5IxSI_^5 JaA3 I j». j ClJb XXj I^ju (JjJ-ya.^i-.,^ 

Ji b ja^»l Oil 

bJXIj^sT Ij (__pjX)^5Cfi^ &S~ c—I e^bjl J_j^3 -‘JJ' 1 O^" 

j ( (j-^xL-. (_Jbt>l jl y) jl jl *S?“ ^I (ALiIJj I 

i_> 4....1- J ’ j I Oj *^~»v ^jA I |^J b j I t£jp*S* (j I *^ « 1~* I b 

IjI^JUa bj^’ j jl jJ ^3 bbr olx*.b jxa 

ojjj^a.i) b* jl ^4 » ^i j^ abbru) • -ib ^■ •w j^Ly* 

1 \ 



O W ^ . (c—*l «j»j’l ^Jj u 

c«jL^-j...)) \jij (ij* ajS~ aJI^ Oj_^*> ijil )* \jij <o-»l 

<yi &jSS^S Ol*J»*J (jjj .((C—l C-jl£~o «jl_j*A 

c*g *L « _>jUj)) S' <^*"l *—»lxiT jLc- j «ji — 

,JJ±>jiS* ^-o-J *-^f- C«g a . «l£j£o j~»- U 

jl S' j^ol-L^ iais f^jjljj (_^iUj oU^JjI 0 "j~i «)4 j■} 

Ujj Ajl^ZjXi A_J^ly jj (jli^j o^*jC**~* jJuT 

*J _)J ^1^1 6U^ J U^Jl-V^ ijJ t J“J~S'j} jl jS .J J 
oLjJ-^ _$ olc*)Visl J o ja Ju j <0**»l Aia»li^ ^J.-^aJeJ 

. ijj V V • (Jl-" j iS^J «Ji»* 4jjju . c*»**l A^ili ^iljl^i 
j»l_^Xa.l jl Aj C.---«- ' Aj 1* vJ^t jl J ^ ’l*_J , j» 

jl / Oj_^y» .Xi S 'law *jL£jI-***^ Jj(Jjli (^UiLiJIj^i 

jl fAila^T" ^iUJ j£L*5 jl S' (^jjUaJ <_£Juo ^UJ-J 

(_^U j J-j-« (^"U ^Ljjb f’i/U xL iS^j-* j lj 

. Jj IA^. lu ^ o^L*. j 4 jj b**j U 

LjJ- 5 i—J C?j_Jj ^ySr* AXa5^ UaJLJI ji 

I 0^-5 I I)) * Aj _J ^ -■•’ I j J.J ^Mll _$ AJ^ M W t J 

p-0 «KjT j»j^=i lj A^_s> *»£L> j o^jS' jj Aj Ij t_^-y» 





tj jb 3 |j A*-o I I fAjl«^»* ^*b <ff'"‘“‘ > 

Jl*bl lj J^" I £ I <—J^»- (Jjt^vr4 ^ilj I—»*a*» ~ OJ_jjl 

(J*4 (> ^~“‘ 5 J-* 4-**“ j* lj' 3 < ~ *-r*?J* *i P** 

j*X* Ol-A* ajU p~*£> aT~ Jjbi_jj» ^lAk^J A$jjl b ?-bU 
b* X*j . ((? by Ja I^pcj ^j^r“ li» jj 1 3 j^-i^ oAi L* ^_j*4 '■X~*-0 a5~~ 

w jJly3jjLj ^A Jxi Uui, Lo^juj 0"J*i. J^~+^ Jbi^J aT~ xi 

t£lj b a5~” <—S y —Lj ,Cm«I AXJib jl ^(jjl 

C?ljb aT^ -0»j A^Xj ^1 Aj .Jjj cX^Cm, j AXitj (_fj£jl 

J-5 J pj'l Ij^-Oj JjU U%*-J» ^jJ^-T jjjl J C~J (£A* 

|«bj Ui5 ^Ia^jj^j jb». cjlj-L>l 

«>Li AX-XjJ (J b*> JI jA _) X AS i_X~j ^jj! (J-sX 5 


J J& j3 kii ^L j -ijAr* jbiT Obk j UpJl jl 

jb*j isUtl jl J iSj b.«b a tSUo^iT U jL$a. . J>jb Xja .J 

js* gs* J -^i 1 ^ f*^ j 1 3af £=* J <y4»4 -> j^T 

pjb Jjj U -tbj O yS~j ^IAju i»b*J jl A S' bb^jl j j»jA«1^ 

C-J J jj> C^b.Sjf b^>- J Aj/" ^J j.i lj 

eXijil l y r »j j l_yt <wT ( \J^ <Jrr* j I q}j*1 olO^j a~^ aT” 
^ 5 *“ j} J* »Jr?- j-aXC j l4». ,jj I aT~ j ^ «_—iia—» . A> 

J J _j ij JI ^*0 _^S jmi y~^ ji^ji J ^ I* |V 1 . AiX<*A L 4 - 0 1 


.((jJbw-4 jlXi\jj~Ju <0bi 

( XXS' OJ b lj ^ ya. (_^ Lb XXsS" I ^J X U X 


cx~\yt~ 

OljjA*A AoA jl Jji J 3j£j Jjb ^jvS' uij jjb 

A^b^SsiA . CX<~ I Ji jjb jl Aj j b ... j I ^lAjb Jxb 

Jim \ j Ja2i jJx5Cm.I «AXjI _jia—jl (cx~j jji LjJ jl 


Jji -4?“j J^=j j °j-^ ^jUyCi 

jl c-J-C-l j! Aj O~*o j*l 
<_f^T J 1 0 ^‘ ^ ^ 


,1 Aj 




1*1 


~Sb 

Xijo j Xi abj5~” j |»|jJl jC-S 
AxJI . CXXXjS ^-4 C-jIjJ J XjXa. 

jl , **»J I X A bj 


,}ji jljj^ 0> j»0 ji 

lj ^y O j‘ jbjf- ; LXaj^b U 1 ^ ji 

^jjJ” ^jI J Jj-^l J^> ^l-S A^bl tX-jl^X-j b‘ jl_ 


\ r 



A*A 


j XU tSjy, j3 l&ji j X5y L,jju£>. U. 

jl cJi b -Ui-Sb 1 jUo)jU. fjijZQ j ^jj! b lA) bT 
_l*^ Adsl^ii j O L».la i ji JaaJ jl A5~~ I j I 

cXi Ajjku (Sjj jl jLJbjjl j 0J0L ^b 

jl «*U<il «jbj^)> (, j» — . (Jj \ \ — oo) % jfc' 0*J?> j*'y* 

9 Uwjv b 

U3 — pij*Zi J- 5 b ^ c ~-' l £ 

• JoJjj (J^i jjli j Ai^Ailc ajlAJl i-5o Aj ^ U wj h . ji jA l^il ^1^ 

jT jl) jJjoJ u^J jT jJa* l yxj j^S lj Lp* f*^ oja L^jT 

^^iA l«A i 9 y A ' Ol*^$ (_CjIJ>jJLL XXX^ jl A^b ^iAAmvI i 

. Jtjljfcy* b<jU»l Aj 5^ AA« »I< ^A a5^” JAj b 1 ^,‘mi)^ 0^$-^* 

jfj jT <^1 jS jl c*ijXi IT *j3 j*jV JL, jI_)a 

^Jl£ tio^-j jb j^AJgOA a-U. ji . Jdb olpcj 

pi* ,^>1 .ZjS' <Sjj oUmI> { y i ^> aL* 1» lj iS^Jji J ~b»T jl-4j 

ISSI oL^bj J Aj_,>cj' ji A ^'M a ^b» J cJlyS (jjli_^)LL j) Aj 
j» laei I A^L 6 JA UL* LgJj Ai ♦ J-i j Li! ksPew OouJa ,jJ , ^^ 

jjj! gjlxl c~j j Uaj^ jj^jT (_jl_^ ^IaJIaITT ciLi^aJ 

OjjlJ lj tjz^ ^k«jl Aj^laj ,^1-U| Ojj^aj oLi^ej’ 

x\ Cjjti J™ J ^J*' IjiT A^^i A^gjj^p J^ 

jl AjJjl jl iS' Xi oA^jI *U J) I 

, o-«l oAlUi 

iSy-Mi\J jMjj J ‘-b-^4* c ~~?i j' lH bfj' 1 

f»A C>g 7 » J J o-bj oj b_j^ *\o© — \ 0^t) j*} 

Ai jjy (J£~b . C-Sj^ J l_^ L-XiX C-?cj L«~^ »_bl> j I 

uiAej j*l^l b oL*ilj ^a* Ia A~by l^d" 

|*.SvmmJ Aj^" (JV I Ajj^ji <_5vJ«bi^ JI ji t.j^sAad 

I aT ^jl jbui aS^ frjJ j:* jljj^ jT 


.p i Lucretius * 

Pierre Gassendi ** 

^ t 



j IjjT (j»j U-xJ «Hypothesis non fingo» 

^ ki^cA^»)) JwL»- (jhb jJ <0LL, 

A^A U J-J U’ ^jJ^PcT j I ^j'| A^oJ> aSv-IJj tj' U 

, o Jj U i_5o Ojj-^aj JaA9 (^IajJuw 

U (Ji*- oUl (^l_^ Ij^jA t-Tj-L. j JJj ^JUviu 

— ^VVf) OjljJ O^jj t£XJJt>U )j» li*i e\J>* J^'Q \ k ** *~* *Ji 
^loLjl U J J* A5CJU jJ j\ \ A Y Y JU jJ 1-4$ *(u»A 

jJ jl .c*£b s*a^rj Ij^jUu^ ^U-^LS" a»j«*J c*«4j ^y. 

o^ji LJIji—l j j jj <JL« jl^a. oljjJ 

C~£j^ 4 . JjjT «l^oA oiS ji_)*> jWf* { -r~Zj* 4=^ jl J “‘Ji 

jjil a j+j <Sjj CjUJUa^o _$l ^A j_^XA Jlw y • 

AS' Ju£ Ojl_jJ \AYV <jl*« ll)li«4olj jJ .il-kjyJ A*|j| 

AibijT U iSjj& L -^ c^*J JT olji 

IjiJIjAc aS~ ^>jS^ jZjxz-* ^IaJIa* jl AL^li^o t Jss£~~4 <_j! j.s 

oIoaUw jl ^a \jjS^ * Jji «jyj - i >= k j4 a*"J ^(jT 6/ jT <^1^ 

oljj (5Jj \AYV Jh* OjI J Ajjj j £?jj t^UeL J» (J Si.jJi rt 

j j (J L*j Ia tJ j j «j 4 j ^ -J 0 4^ j J 

.#lJL kA J <_i^ J»u«a.l 

aS~ OjIjJ .Jui A».lJo J ciCi 4 l-^jl jJ jl oLj^pbj 
(J l t/ 9 ^* k/ a5^ Ij (n^U-Ajj a -4-4 

,ib (j—j tJC*i (J-*-t ^1 4 Ft&y 

CJ-Jlj-jjoj ((^jl Ji cSJ>.)) ps 4>y Cjrrf- *S~ *^«*1 

lj<5l«jU‘ tSla^J oT ^-jyi j c5U ^ J IjUi* 

J (lAA<)^ .• Aj ’- iL ^ jl*T 

A=. yt> CJJ 4 6^T .Ajjb |*4*jl (5^4j jfc' ()A\a) 

cS ~/*» aS^ AukL ^ j ,yzjj j J^i.b_^ aj^ aj 

<J*j!T AiUI J ( jjj J U-^-i J <ju tflAj^ai J J / 

jJ J J 

JjL-j *f" iSl^y- j!j“ J-> |>4JJ jjj J j ^ J |*b^ 


Robert Brown * 



ojlvkil Aj Jaas A^lj JijIjJ j«A ojj (J^i Aj j* jja! J 

^ ^ J . ■ AS9y£y yt> a£jT yu^_» A*a jl _J oJy A1 «jIj l$iT 

)€ t rj&jf'j* b ^/*U* ‘■^y*- JOw (jj' ( Ojly jl Jy oy 

Of jl Jy. A^ yii X-a ji _$ C-^U. (_ = [c^ c - 1 

. (c-if* <yt** 


A»yj ^jjIjl j j> y^il C+jSLi, C*5^y. yjI a5~* Ji y JJU AjU 

jT fljlj ji < 532 ?- ‘-^byc* C~>yLr"I ,.>^5o i_Jlj- ^y^ (£->bj 

<jls*£|^ 6 ^U»I jT jl j *5""* ^L^iT j 

A*-<il j J j lx- J .S^j - ; ; ^ aj (^ 3 ^^ _9 t__J b*. lyT 

ajI jL jjJjl t£ly JuLi j JL- t • jl ^ ,-ux-sIa^^ <—ibal 
A S' jUL?* JTU izS"y>- a5^ £3^ JSli Ojjv* ^yJj 
b I 4 JI ^J^Uaj Jjy y y I ji oA*UL> yj jj> 

^yyT* CjL*Jj» A>cyj j j . JyT^ Jj Jj ^ L j Cltlj j 

.C~»b ^lyly jljya* f*jl A*^y J XzJtS SsCjl^ jl.b jl^jt. A S' Jyi 


Ju«yj j£x*^ l-u. a S' ^v»UB-il JjjyJ ojl y jl jy b‘ axJI 

pj'l (^ylya. jl ^a»y ^y».y *AildJ-S La.I jl |»L*^I A-^”" aJ~* 

jJ C-isi*. ji o$j +*1 j*L*w* jLioty ^y'l oU-S^ej' ll)j*^ 

,_^ljl^ l£j jA <I^JT ^Ijj jL»**i o!)^^»-l jl j}aj cJy> ^Lms>I 

(^Ijlj jjU yj lgj*T i^L^j‘1 a5^ c~.I |>J-w< ,-iuiL^ i^jIjuI j ojj 

<yjJ ^ ^ «y»y .J-iL c?jUjI j ojj 

*0AU — \ V11) oyJb jyw yu^cX^ AiJJ j oL^Lj 

oi_ri^ «lj c~JI_>I i-fj3J (*JU ^1 j jljj Jiya. oL^iii ylt.! 

# Jj Ij aJ Lu/ Loyj 

• t-i!>* yr?* jj^j’l (j-jj-^ jljbly* Aiv>U^J 

Oy U_^ • aS~ j^isJU* ls'^ Ol-^i ijil b^" 


lg o . 1 I ij^y 0_J^" Li jjy 

A*A A^JLia^ b (jyiIJ Oy^ . QuO ^^Cy3 yil a 3^” ^yb*.< Lai 

jb yJU»^cj C$ly ^A*A cJ^“ (yL*^ C*VL«ijl j 
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1—1500 



, (^ ^ «-> 1 j I t^S'jra o<«l ^*-^4^. 

jT ji *c~**d iUj 01-^ ^•oLlc j|.AjU <CT^ J-3 ,»jAjt-» 

.A^kU^* lj l$iT jl (\ . { 0*^1) i . Jj-U jJ O^J 

jl i--~5^ *S~ Jjyy* Ia(J^ 5CL* jl y? «jJL* pL*^l 

iwA^jg-j ^cli£ I 3 ^ 1 ^. l 4 *-»l (jj-i >Ijj 

Jd^^T” I-XjJ Jjj JJ* <T~ lj IaOjUj ,jjl jl Jo .Jilojtb-> ^ l; )J 
(j~*J ^j^ jl Jo ^’1 ojj Jjc* 4 .•>_£ U*j‘l |*^f- Ojlii 1 

4 J-3 j^>\^s. y_ L, ^j'l jjj Old < jjj -^Ij jljA*J Ojj-^fc 

Jl J o *\ <\*\ Oj-***^! (3^1 Ojj f-^>.lj ^sl _y» 

3j|j 3)j^l jIj u^l (jkilj j3 i_~o’J’ ^Jj 


<£lo3l*JIJ3i 


«CT~ 3^j ^ I j .x-i 


7Ji.A |^A lg.0 I -3 (3^ 3i*ll 


cf'i 


• *3d (“_?^*^ 

(jL*^ L^*Jl «jioil ^Ujjl £Ju3cj jl Jo 

ji ^J-iL-w (\ V *\ 0 — \ V ^ } ) J ^j ^ -L^lj Jo Aj 

„a5jj Aij 3Is jljl— jAl_^- *S~ -*-3 j^r* _j! \ v j y (jL«-» 

'jrl fJojLd « — * cm) pjl^&aJ l_£o C-olkc^so »^Ja jl ^U> 

(JUi j3 , .X«iL J^Jji ajl-^l ^jjl jl *Vij_jJ ^Ua ^o'l ^jI^Uj 
f\ *y ^ ^y-* (i w — tv***) ^Lfe^ wvr 

<5jj b (*- r ^J _^uooU. t id>“) o^-?j c3“^ LiC 


_p-i jty- t • ,r fftjiji 


*r o-i 


r'J' 


~ --. 


d= 


TXI • 


.Oj'Lijj !j YXi * v Cm'' Ij 

! rX\- _v Cm jl Jjlji-i tf-j) JjXL >i 


, Xib JiiUj a3 j3 (J^) 

Ojyu Lg^j‘1 |»_^>* j jUjI ^lijjl <5^ ^14**^ 1^1 

uLj j olSCiJli 3 b—I oLIJk»l < Jo 
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l-y j! \A*\o (Jl— J $ . e-5 J+-& Aj b (l A \ 8 — \ A Y ^ ) 

jjj J JuiL>4 ) . _A cm J^Uv j oJ <£> t*/ 5 4 *jI *~£ ^L*i' *S~ 

.0—1 \ • _<f * -laij OJj-^* 

j Lj ^UdjiJol ^f- 4 j4 (jJjl L* a5~” CA-LcaI ji 

l^iT j <S~,s\ji L aJ" oJ jyuJ» j aUj- St-J*' 

•S'j U (ji jI jOj L» , pjj IJ3 Oi l* 

<—5Cj Aj». jJ I . a 5”~ jjjl jl (CjjSiiA jb' jj^ 

IjOjJup jU (.j. — {f TA,ro ^ 5 -**^' ojj “^'j) t/jj* 

<ua b LI .J ^tS' jl iSy* jl L' ^^J-4! ^jjLil \Sy* jil jl jl^rr 4 

<y*~p j-i . L j*Slj 5L^ j jjj tSljl- 5 c—I f ^jl 

Jb» ,0—1 jj’l jl Jijjha AJjw j_jJ— C>_j-5jc jlj O^U>vi> 

Aj Ij «-5saj5""" _j jic jjsi O^j A^il ^£lji 

, Aa-j liL» (jLiAj ^ t 

c_£o J aLT jLaJ ^j^e— j^ jl j»A A5~~ (( Aj|jAA ^j I)) jT £ I 

A jy. |»*>4 bW j ^ y b jZ^JLu i-5o jiai jJUl AjIa 

jl ((AjIjAAA* ^~j I■,) OI^T .i_j —*j ij *^5""” ojIAjI Aj ^jJLJI A^Lj L*. U’ 

. «—^*ilj AjIjAA *-£!> Aj A~0 «jlA>l J jjj isUcJ 

I ^Jj A—^lalj jd? b Ia <Uo IAj ^jia. j I j^J^ 

AjAl—« kSjS *jl*^l 4 <S"*i «jl*^l |* 

,A*«0* O— - jl Ij ■A_j_JI (_£*■*’'* jjJ I Aj (_^Ut>^»» jA 

Ij (jg.il.Ac.! ^^pAa- jlfi-l jl*A jl 0«l _p-^J 0^3* 

oA>L*JI (j^i b i!A*! ^jjl ,j*Jjjl ^aj ^jJUc j 

oe p~4ii AT c-l ,^-j ^jI • aa«J (_jj !o»-I 

a 5^" 0—1 |»j jl t^l^j -? _)LU*I jjjia. 4 l^^jl 

Aj^ Aj_^*2 objy *.j jU^tiT AJloA— j^liJ l^»j! ,jj| jl a^" ,il_^ 

, ^a5C^ oAa L^w« L oo«-wJ? 

0^4li Iaj^ 9 AJjliU jj.lAj AjJlilw Ij AlAcI ^ I Oj*UU 

«AjJj ^1 4 a«a Li UUil) .Ajjl o—A j loLjj 

<_jUv^ic (Sji IjL* i_il^L! a^p^a ,*^ a*. jS' (|» a a lol 
A -yPj* jl O~ o . —J lacAil ji .^^Jjjl^fcj Jo litJ l_^jl iA^jj «A*i Jj^ 
(J^5 CLj j I l*j 5 ^ a5^" o—I Aj£*^i a 5^ — *—Co 

^ A 



_jl -jS 0 — I (J^^La jl O^L J^A-i2A Aj AjIaAA 

i_£l&L^53_a Jaw ^ Aw?li Laj 5^' t_$CAA*k« aj^Isj (J^a^i *—5C*5 sj 

.0*vl |«jl ^bi jl yXj A*?^* a- La^ju a 5"" ^,j~*-t b 
JJuij j b jIjA Layla (jT (^f=» A>*£ Jj AJ £ La Aa jIT I 

{jl*b £21 <*A*i A*l_y- J^S~ «■* jT i^lX'l y-J AlyaU alsal Aab 

,Jjlai j£S j^saA^la | £*>t~4 Ig^al ol-L>b». J obuLa aT~ C~»»l ^i*-a 
cui y>. 0 -iL». I X <JAAAA>^«_) |*ljl L$al (^jj I jya-j La Li I 

L)_L L j I j^c> a5 j^5wi q,..»>.' ^$^5sj ^ (jy Is j I _9 «Jui >Sixi L^> I 

.o-i jr ojv 

^X«m^)L« (X (Jil*-a ji jt>~ (^l^J^CL. i(A*a OyXl 
ajbJIjjjyi C-J-i b <_jjJ (JU. ^ tSL»i j yL w »a I jLti iii«*Ba 

o-kj IC ~ ^-« L 3 ^-U-j C~mI |»yb»-a <_£^bj 

L= r,vAAt ♦AXi‘"cnr r 

O—Ju A*j^a (£ly X" C**JT jl j£}Ji jb ai L>y^ A Ac £a| 

.ija aAaT 



I .OvmiI aA«i I j| (_£_y£a.> a^La __>A -UjLa y«o ( y& I 

I*^Jj-1 aT~ 0—1 jtijlXj ajyT" aX ^L^il »Xj 

AS*" uU»l ^A*-a Ol*^i 1 J^ 3 jl , AaLAwa 0A*1 

Oly-A* blj^O 0«5^b» Jala^a 


<jLa 


.(■W 

aX ^ 

(5l$iil ^mJ b 

,cJ 

i_ ■ 1 b a * L»j 

Oil W .c-l 

\ d-S'jA (_) la 

■ 

,*11 tSjyl 

<c^r 

l^bl^a. i^y^j \ OaJu JA Li 

La ALa 

jjui 

>i 

b 

^yi £j~ ji 

(/ lY’T '-&j 

la-jJ^a ajj^” 

t^Lai 

LTilj* 1 l) 

Aj jl^-b aS 

*bf U. ^ \ ji aj'^Ki- . Jj Lw« 


«JAi5 a^9k 

.C~X 

oiL* jl-JAa. ^>| Aj 

ijjJi tX 


O-i 

^iA> 1 ALka 

.jbjj 

j^yaj jl aiLaiuil b 

L^aj 1 Ow.? (JjU 

^ fcl 

t-X^ ijjl 


O jj*T Aa U a 5~^ |^A Uilj (j*~X ijyb ji 4JlJL*^j bb^j‘1 c«5^»» 


^ * 



L> LA*«-L ^A I J 

*i plies' Uj5" ^Lo-I 


o aT* 


(tJ>- 


Ja* JJ 


L ,L 


(_£ jj Ll l?cAj l J ^ 


aT^ 7^Uiv=-- (^lojL a* J-> L L» oj Li I <_)I!_xxj i jL-A 

j»_j^Li ^>1 , i »yy pjl ^ *f*djt J- 5 


J 




.-L5L-j jj-i_}j (J>La. jA b J J* V^** **-*-il * ^ 

jij J * ’. (oJj^r* L-> j~f p* j^r 3 • C ^ ^y*i 


Li a5" 


A^e-Xj J^jl «b pA bcL I j I . pj-Li ^ *—»L«T 

J ^»»*« L L oj l^*A L» \^cf£ ♦ "L^** 0^*^ e v I Oj ^ s rt) 


(•S^ 


;i ” 


VJ^ 'pi 


jT ,uT 


: f^J L 


J 1 ^_^*J L J ^ w _^ c r < b jj i lj j^g la Li AX-»i a5wj&La < 

<Li • ^ - LLL £• I^JI A*A> L^Aj I 4 JjXL~* AX*ili^j ( j-^£ ^s** 

— b^ff* j__j ^^£ J** — y^i ^ **-*-“ I J y ^ lj ^! j~*\ < jy 

^l^jl jL* L ^! a^a b j^ 3 .-la^a I ^ . .« 4 *J .^x*j 

<A53-j jT oli j C-LL5"”" _jij jl IgjJ Aj f^jjl-i^Lj Jjy Lb £*LLio 


-j^* 


-IaT L U 




Uo- 




t£l^> jjxTl tjiJl **^1 LI fAjjli iLj U>AjUuJ I jl 






L» aj*JI jl _^j ^uij^ ujIxS^ t_ 5 o j j l_y& 

x L jl j! jjjl la L Lj v Aib o-Li (jL a«j 


-«l |^-> 

j j -L Li 


L-^^Aa j _w^*-j w«aJ 
ij ^o_*-j ^Ial_^aa j j J 


ur=" 


J- 5 

aT 


a5^ lX-Lc- jL^j 


(jr- 


beL I 


Lllst^ 




( ^r^r* 

AiliJ |-*A 


^ lT*^ >* 


<^)Vi Clips' A 


ji> fJ 




«£>-» 


4-jL‘jJ jl (J-^ Aivslib^J ^ l_^l Aj [ jS' j& 

i^Jyyty^M A •Aa5L-^j o Aa LLj k_j' bc.M I j A ^L« 

jl j I pA Lj o-»I y '^s i y u, y , s m I j I , IjT j^ y 


—j I o-Li ^*«j ^—5jj L -- jjl’j; a5^ I 

J V “LjL-j <X j jh (A AXjIa 


ji o.iUzJ 

; Ajb _y~j 
i X) j L —XAj 1 I 



f** £>•> J-* jl O—jjUa— ^y* 40*1.5 

^y* ^ JjT^ Jai» .0—1 p$» JjU oXZ pg*. Ji J£i t£jj j) aS' 

4^jI L*l . J—b 4. TO I-*J ^sU. Ja—I J ^a»loa>1 ^A j L‘. "‘ | 

o>_o jj obTjj*. o—1 ^st>” <4a. J-^bud 45""* ssji' (j —jij 

, _>lai O-feJ Ij JuJ b' ijC) 

'—^y ) Jo b^»o ^-* Ij jX*-01— JJ Abyata £3~ > Oby 0>~0 ^jjl jJ 

-Q}'* (J^b jl-*■*-> *—> U.---» b . (4-Jlj jJ _^X*obL» X) b 0—1 ji^ji Ol" 

Ij ^OjOo L) £73^ -^>1—J L* < —^v-5vl— ^£bsw 4JLy>b jjJI jJ ju. 

: i^jj' ^ o —jj 


V = - 

\ 

^1 j! w jv-! 5 j ,o—L$ j 1 oJjI# — ^l_j^»l o^Uv ^^ 0^4 

Oo5~" *—jU'^j (£j1_jj. 5 «—J^iaJ OX* b Ij .5 j>tl ^J**'"* b— U^J* ^O— 

. JjJLj (jl jl (.$jj.5 i O ttJ jJ jI^jjJ 4j Jj_^a. jJ jl 45ojjJaj 

A*o b ^A j ~ ^VO* ^, Jg 1.4 j ^Ji] -Oob a Jo ^ a 3La — pjS' j b 

(Jjbca ^AJa— (JUw .Joib oJj }y?i.i JJa a j!_jjJ £y* __^OOiU» 

3 *^ijj1 j^-i jJ jI^jJ 3 (jsi j^IaLju j.5 Ij _yOOil— t^o 

j^A £&la— ^ J I i—_$.5 j I *5 2>Xt -Oa. JOjT" <—> L . a 

. JA ^ ^ ej 1_j*A o—I ^1—4 .0—1 

Ja l^a. £4*3 ^jXo jl jjJ ji I j^ooaj jjL^ 

ry* jU-l jJ . ^ryS' &*>-y A^tiys OJJ b J~ibj 

b ’‘}3 s ^j i . J^3i^ i {^) j 1—01 O—Ij i^_j—o ^£*jI*j ijy^y 

aJA Ub^> Ij ^y> 3^ A>rOj L* ( (^) 3 

.0—1 1 _j ^Xtw< A5 - " Aj^IJa ^73^ 3 ”* ^ 

Oi5^” ji '*-5^" Jjlj j Ol-^ <1> f e !r J b^ 1 

Jj L—— Ij JJ.a- J_^a- tS' Jc5Z~* 2 jy*-j J ^_^J--»b’ (jU^- .(5) 

Jjl— Ij 2 y* ^ 3 >- ^ ^y* b? 3 ** »(0 

«OPfrA 1, " ■ >“1 ^j4 Aj L—J A b t -jO aJ— ab 

.j|j y^- olj J jl I^jI ol^^fr* ab xj il 




olji jl l_jiT AjI«*j <-£> 

ijl^til cJl}1» JUa ( Alif* ^je^Lv L j i^.. n l b 

(-Lib bL (Jjb’ <J_^k b (jl (£Ia«jI«AjI A^l'I bjlii iX~4*l ^JUj 

(jF Aj *S~ -A*ibi Sj* ^bj ^ib* j> I A^Lil ( AX^j 

j_j3 _J.i jl Ij L* _J oJ-«i ^0 jJj I^J ^~»A I j .} AxSCwj 

j^siUw^ (jjXi j4 CwjJ J fcj*u J a^j 

, -J l}.i^a. <At 4 SixJ -1 _J 

^it^j j u-i£5" b ^x*j ajj^j 

l$jl a*a J-i <—*jIj <jF x> Jl$lil j ^*5oI o Uw A t b 

AjlXo (jlv* O l«,^.jt. ?, j r-^# (^tgJ^b L Jafi JXJUv^t 

OL » .CU » .- £ -J UjS^ <Jt>l£l {jji i>beJ jl L* (jF aL^j iS' C~*l |_J^ , I 

• "A~* ^~*-J Ij I 

^U-jXiU AXa- U' ^UjLr' Xa. j! ^_y*\ J-i (J_>b (X^Jijb 

.,iJ 


Y Y 




L" JU-pjL, uCj jl { JjO j^f (Jji> (jJ I *U«Sl ji 

.-UiL^ jX^L, i . —Y 

jl Uj2j if C~*I jy Ojjj JjU eL 1 y^jf ^T jl 

.^1 jZ^L, AXI * ~~° lj (Xl-^ 
b ^ ^ **-5^ « X »x »>a IjL ^-*<il Ij ^y* f~ 

i^AjAn b — Juj b-< j LmXj I l_5o b 01 ».*>«»■ >>j I y I I i^f 

v —^ J>V* ij^ 9 j' . C= rx \•'• cm/sec ^ ^ 

p- L *4w4 , jb Aam 1^*4 Ij L « 444 * * b> y y J-4 b» I^Xm4 »| "- I 

r-l^l J ^jjbj *Ot*il <_£l^ if C-*»l 

. ja 1^^. yf 

Ij jt> if C~*»Jjl lyi iyy-* Job if jL**> *c5bj 

JSli j J A^jj^jzlLA JjI^U*. uC — ^iij j J **3~" 

oly j y i- > C~J (jb^a. i_5b) a50o eJ_jJ CUmI e-L <Oj*J 

,j~o»» <l)b^j oj_j~r> ^bbe-JS^a. (O^y ^2L») l^iT ^«L.I 

,c~ sb OL i^UjU 

,JuiLj-* (^IsjjJ JjL OLy?_fr ya .a» (^Ijli ^ !. I UJ J&bil jl 4-£) ^6 

_^Ubj *aT~ Ojkjcj (jT (,5jj Ij cJb j»L j Ube£ 

jl ,^wtv<xj^a. oL-LLL —cu—l j °^y. L (^1^ 

t^)l«..t.«..o ^y j&> if -iiSfi C^juj tl> bttjfc jl Jj-J ^jjl if bc>l 

aT Ij^jjl^a. OUuA«J O^jli b’ 2jf J* 1_^». uSif eJJoT 

,1*5*4^ Jjlj I ^Ji\zj\jf ‘‘JlieJj b jJ Uliul 

(J^Ij ^^Xjl «J b jJ l«J> w 4 (»b yt*y4 l—llliF __OJ jJ l*ow ( >i S~®-J 

(JI^m< 2y>- jl Li *^bi , CU m l j 0^ ^-*-“1 

I J ^ilx.4 ^1 j5^ ^Lb^y IwJ elj jJ j^Xa^wt c-L -^~f 

— wir) *fy? «-Oi^ j b ojj ol>^ 

b (Jj OjIjJ ^jbj 4—ilxiT if C~~ 0^-4 ll)L*«^l J- 5 (\ v Y V 


rr 
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JbC—J A=* J 1 V biT jjl AS"”" ^3 All—VJ £yj I iSjj Iji I A—A 

^rjTjL 4_S^ t__-l> j_j—< jLjAj ^ *\ "\ t Jl— * jl .o—l «J— 

U jjfbS _yt jyi'l aT~ ib |»Uol lj 

2 jS~ «AaL o» ( jl *—>lxil a*oI <jJb 4 jl .o - biT Jl 

j_j] ^ c~-i yiij jy>crj5 jl^ iSJj xA^ tSj~!T ji aT 

, oJ— AjJj^eJ <«_,>lxjf 

jJ r_^> 4 J&\SS~> ^j) ^j5 i^ iJ?> jl 

3^0} 1— V X \ •~° ^ 5 * <4P* jjj^Axb tAb .0—1 <—>U*T CiU.'U«j 

aj (jUo. ixi*"“ j >" ^ jl « x \ ♦ _e < >»y «-&) l/’^- 

Aj«oI j3 oj“Ac <—>lx»T AjJ^ii .* J -*br' ‘-^Jj 

J^laJ ^J*“ 3j* A*—I Aba» jl Jj b j ^jO A*—I AX-JI 

J>») (j ^4 I3 Ajt*il j (c— I 3b bj f*A j-*j* jl U^l £3-» 

A*J| (^* 0 IS^*) J—l—J . {o—l 3>obj5^ {jbtXj Jl lf.iT 

. _uiL—. £y~j3 j 3J>bbj 0 ^Aii \J 

(jl—3o uib?t— ^jULbjJ lOl *« * w i 0 ~b jJ 

oUa I juL 1 jJ * Job— |t— » • {^bj Ai AX—J lj 3 aJj—) 

Aj^SsJ t_—jjl (jj Jj . Jjb Jjj A*ol A—A jl (_£A—ij^iw 

jl J J {_£lA*oi Aik "Vjl * aT” AaA;— jUb A Sj^jA l£jjl 

.AO—A jAi»- LoL j lijb 

(AjU^j _^—ij jjOjiJa ^ 3 —j J? - jl J3^ js 3 * obi I A*ol 

3 ^ 0 ) <Ax5s —j uAa jLJo Ijv—Ul oJp —aL3c^i Ajtol I^jj 

oliU—. &jS~ jJ j^a. j Jj£l_j uA>. A«Jt jl ljj j— Aljji A»uil 

A* Ijp. ^jl^J jJ ixjlji A*ol j I Jb ^^*0 o—I I^a j£S 

-b* e 3 J Jji J Oo».j- 0I3O1 Jjjjj bciT jj ^A 04a. t j-»4J J j>i 

Ai' jJ li' 

jjbL) L 4 _^)A^j (O—I jl$jiT Aa. I ^yfiy* ^1 

LLa 1 —ibiT jl OsU a5oj I jJaj ^Aw oLJ_)a. <S^ji w 

A*ol a’ ao—a j *l ^j| oJ-c L^JI a^oI j o—I jt'tjlijl 3 A«*-il 

jl^^ A5bT t5|J (_j_jia jl .0—1 0^j*A I {£ljb 

t j—*A jl , c^j'jjl Oj^-^5 jA jJ AjL tAiljj— 

Ao5C— (j—a. L ^3 -I_j-jI lj (_$j ‘31 a 3" O—b. 

r i 



/') ^ y 3jp Aj J (jLftijJi A*L| ^A*j Aij IA L^j'-*''' } Jw»Lo aS 
jLj <£jS AskL) ‘-^ (ji ^ oJ^-jU ^Jij Ja* <i-»-il l^jl y Aa 


L! [f&t- l.j a 5 oA*i J-£bo 
i^U jjj b ^laJL \ • 
U^jS~ cSy t£Abj C^S-y 


.0^.1 ^^4 

jl ( _^. f w jto ^yy ^Aj 

^kiu oLL~~?ej ^jl AArcij ^ 1 Ojj-ai 

L IgjT b t • “^ jl 


c. 5^3. JL jA j ajaUa^ Ajjj*.^ a 5 o b j al 5 wj JLjj 

l^*j‘l ^jUa ca 5 ^,p» jjjl .Job^ AjaLj {^La ^.LljJI b l$il 

jl a 5^ A^>cL ^jLa ^LiLL «j b’ 5L|f oAjAj Aj 

, AA**vb a^L -4 L (^1 y 

(J* °JJ^ blA*^ *5”” (Jf’ Aj^j Aj j' esL>* 

< A~~ b qj 3 ^~ A&<j&> aS" ^j Aj A Lcj I j A . ^o A jf j b A^^*r4 

IjC-ouio*. ^jjl aS' AL.I . A^£Lj yu?cs t£j ~~“.A (,£bA j^Ajts 1 a 1;_4 

(^ A ^ V — ) ATo) n'JbbJ <-ijj LI fAjl^AvilAjj A^lyA 

AjIjAl tiojA_P j ^y^i J jjiao lAV^ JL jA a 5 "” Ajj 

^5^ Ojib (^kj ^ A A i (JL jA (M • 1 ^ A it )**JL«aL 

<^La yjjb jlJJL La jjijl^sl b aS~ Aj a_J^ j|>bl . AjA^b”" o^b" 1/ 


c$La j»j *jp (jljft^J — Aj Lw 4 i£Abj jIAa^o yj Aj«Lj<AwA) 

• (*■***?■ jjikw 

Alias' I *bj (^LeJ 6 }^~ J A I JL A* l^a* <Aa* VL. 

bT ? A_^JJ ^OJ Li ^L|»La» jA ■A5 vJJ^)L*A i I aSo 

j A ? f^^ b ^vo L4 b (j I j I <£jj* ^ L ( w J 

JA^Lfcj ^ji (Ai *S~ LAolo jS' jL*j5" \Ao^ (JL 

4-^ CS^ _}1 ,AAlb OLio iaJL _jA _yb jA oj_^5 ^" (^La aXjI 

Ij t^jAi ^0 ^ol j5oT (^1^ LI <Aj 5^ c-ob ^ LLj t5jA5 

oIauAuJ < 3 x?*" Aj {gyJiy oJ,> b _$ j L i_^J_jXj 1 ?sAj I jA IjOLvIa Aj b 

, a_^a -4 «jaTI^J oJL f v ^f" J ^ a 5^" 

( LLLi' jA <c~«L gji t£j jl A^i,^ jy JL 3J J— 


Josef Stefan ^ 
Ludwig Boltzmann ** 


r 0 



^ L> ^ jl C~wt eJ->i ^jl <^Li 

jjjl £ 1 ,>^mJ OjLL» oLLxij (_J«^- j-i jl-UL Lib 

»!^a»l aS~ ^ (J£j J^a-> *f*^>l*^ b’ b C^yig j) ■ />•* ■ ji 

_■"-■■•! j^«il L o 

jJ-fw j .5 V b bt> L u L |»g ••' jjJ I JJ ) ^ '* **) 

Oj^yOJ Ijil y OjL T tSbo Aj oL£«*-£o ^*y<S- 

u = u (v, r) 

OLLLLU) i„<J» ,1 Jyjk.1 0>9^jl ^_o«j Ij ^. w t ». i_£L^ L I aiJI 

pl^Lj lj Cj!^~j*j ^jjl O^ilS .ojb JaI_^- <L)T ^L.> 

,*jT OjU Jb- jJ> (UTA — 1M*) 1>!-? 

jjf’UjT £^i| Aj <oL^> _^b’u-«b^e-< |*b*^l LI 

j.5 i^»..il f il— « *»; > (J^*L» ^->»t ^JjI o-AA bL> AxJI , ^ l**J^*i 

LI . ^-Jbi OjI^j*. b«f^j ljc&..» j jjaT Jl ^jUapcj^S" ^)\JL* (J^jb' 
jj (^IaAau^ ^ (^lAAp&jjf* c£^ ^ I A5"~ *A«£ |»ji*«* iS^Jji 
j j> ^b>“ J ^ L) aL?L. obuLulj j p*Jb i Oj I j>. Ij (jlL 

obuLuL' ^jj| ^yi,J? u-wj5^Jj Ai - " ^5<t>l_^k c&T ejUai l^iT AjJo 

i^i-b Ij ^i~ls * L ~ — > ‘ “1 ^ Lfc AijejjlT ^ 

.JoleJ^li (J^ii a~* oLu, 

Jjli cJ^-«a ^ ^lojljjl L i£j|.a£*U ^1 *ILl* 

Oj I j^>. Ij 1* Ajcjj?' aSCT (_$Lu 45^ -LjX" ( j g U>. J^v. ^jJLj , C*w>l 

e j’>^ ^Jj b UjT ^jL» jl 

•ObJ^jS^ ^ <4 -^' «J>* UL Ij ^aL« ^Ijj*. ^J-^- 

^LttJ a 5^" j_glA*^l (J^a> C- — I £^lj ,^j|jj 

^jU^ J J^ Jj^* j -i (jT 

^jLeJ ULa °“b> (Jl*- 1 Cj 1 ^ <£^ji 

JJ.U U-i jfl ■'^“ , iX)*-* o*^J “J-f^” <j^ j 1 _r« 4 J 

X-laAvi i_^Jbv *JoJo I *L>j^ l » Lw t lA^Jvb 0 ^_^5 o^l j L 
CjL)^. ij|j^-j*o <0 «m .< ^j la. ^Xa»ljJt_^J j^jj ^ Ijj^ jl 

Y *\ 




O U^ wJuiJ ejbji L* olc^UsI j&Z VU. ,Aj.> Ij 0)J^ Ojj-i *L^I 

. | ’»- <> 6 a .' (*-*> jj (jJ I a5~" Aa tj Lw I 

A*iL jl i^^ji j jl ^L* a 5~~ ojlJoi i-5o 

j«l«J i^2 — jl CjLjT jja ji 

cr£ h-^’L^ ur 4 ^ <J-*i <Sj&.± J 

IjAptA^ jj ^jj| £ I Vl** »Aj L »».-> Ij a**«I jl 

APej y> aS~ JIpbX.1 Aa f^?tj JxiU-» ^Jfc J Oj Joj U ji 

AS~ CA.4.1 J 1 l^J i jjJ I ^ j >w».t l O ^j»A ^ J I ^~**»jl 

Ij lj<_5ji. OjiJ O^jS' A-ywJJ OLj oT (^l^wlfcp* j A Uf 

. (JilAX*Jb oUJai jl 

aj l^T UtjT jj a5~~ oj_^ 5”~ J^l-k ^jljjL Ij Iaa^ej^S^ jjjl jiTI 

CjIamAwJ aSsA_. < ^-wJ-4-J ^A _$ Oj !^P* l^-l 

Ape J A L* AAa5w* _J k_j Aa» Ij |» L..*- i /; ,} 

Ij (|^_^»|) AamI jj^Lj Apejj^ _>T( a£jT <_£^j .*kA 

<Al5wg uA* Ij (It 5^J Jj) JL* pA J~ ^T? . J ^ Oj L*»~J Vwt w IL* 

\jf_}£• J ^ ^jw wA* Ij ((Jl^a>)) AjemI ^£*5""" (^^bT APeJ^5”” -$ 

Js" i>»' ^ .-^lj^ vbjb b «<££»■*» Jl-* y->Lj 

jb J C*J (£$Lm4 Apej^T ji y> jl (kI$j£>^» J (((_?^a.») A*-il 

•>Ia J iji ^5oA$Ci jl ljl$J JI^Ls*j IgA* a* aS~~ c-^-I i-iuL* ^ 

.Jjjli jl^ oT J^ aS' pA (^lajji^ ajlji- 5 jl 

i-a£*S”” Us^ JL. j*5 'Jk&‘S' AS' Ojjl> C-^-j^ 

^tj U Jl 4-l'«-l) l? Aj jfr.44- ^4 - ^ < ‘ >«I » .» ‘ >«. ' lAiJj U" l-A-«|4>J • 

,JJj|Jo (^U^j (*-“-?• *i A5^" U = U (Vj T) • CU-.I ^JJ^C 


r v 




J~*Li U = U (v ? T) ^Lb ^b 

aL.*. jl <c~J ^JL^ ^w* « * j *j 4 j ^ ^b^Abl a^ l>^Sj 

£u.jt.LZ-4 -UA jl ( _ r ioJ aT~ C~«l J-< i-iyfc-* e-b i Oj I^ L-Soj 

F)jj lJ 4-i^r" oLj ll* u = u (v, r) ^b c~»*i " 

IXj J|^i iS(j* l j£b-« l)L i • ^b lJj ■bUiXwl 

^ j^j2j Ij aA^I C^**0 Aj (Jjl V aS - "" 

AT" Jk* fAO^So ^bS ^ l.jj . AjLj 

, C*«l iw*JL»- <£j*~i _^- aj (. 51 ji 

I «A»i <_5o.i^j i_5oj^~s aIIxmT aj ^k <jL«b ^b L 

jl JJi LI .ib |»bejl (mv - u»a) L y*T"L aT” 

oLLiU' ‘-^J _y£o jb <(^jjbj5* o' (J-^l *GT 

* <jT J ^jlAiflT l)T jl pA 5L* aT~ pJj-Lr> jjbb Ij^Lj 

,Cwl O-Ai I»K~a t_5bj 

l j-£ij cA$ -bX-^ ^**-»-*L Aa.^5I C««» vj -ibj ^ . a . (^b.5 aX-£>j b' 

,ji»?C^ A^UvJ OJJj (Jj U iS~ Ij ^yujji J ^jj-4 iwi ^A*J 

|j^j| ♦ aXL O-bi <b.J (jLl_jil 4 .aX^ 

Ojl_yx ji 5^ ..bl^g J-* ^**1 lJ^ J ^jj j-V“ <£y*» t-Xl^ 

. ijj Afc.il A*A jl jjLj il^XsXib A»j.i jl^A A J^bw 

{£ Ij I i ^sia^v aT” JJ-l. ~> . L jjs^* aX~ A> LLi ^j~*A b Lv -v? 

,c-«l ^L^ 

o LLfcL) oT (<wJ bs I j I _j" Ajb L j ^ A^Ax5b I aj 

cJb ji ,Cwb {Sj** **s i *AvLo aT" j>I“L-j ^C jmL ^jjjl 
O-^J-T” ^jT" (^IjJ tfjjjl L jJi oiS" Job ?C«iS^ Ajb A»- 

AjLo ^A jAaJUa Ojr-A-) 

^f'J t^lAkilj £jl j_5o oLJbfcbJ ^j'^ l J -ULj ^ i ^ 

.^jb 


r a 


Max Planck * 



Ool jS~ 


J j3 ^S' L JCL^ijS' 6 ^m ji 

i£j& 3~*tj iS^ji •■^ l^ 2 ** ^L*. | ~« j U !> 

tsS' ^a» «Xj Ij L^l> Ai ^>L^ o L,WL' ?»Lib -b b Ai j£j>- Jj-^i I 
^j^jt J-*L» ■^ 3 * A^j^.^ ij*s IS" l^jI ji y*i "L? ,a ’ a£3j Q-vigo' I 
J.>L*j aLL^i ol^JU- ^vl A^eL j.S .L LiL» OjJ-i .c~**1 

C~sbj -i Li Q L jl Ig o J I J Jj> jA ^Jbo ♦ j I^J ^>L.i 

. aI^aA AZSj 5^ l^jl jl cSj^l j*A)uLa pA o bLLiU t J (Aijlj»«*» 

obL^i tSjvl a 5~~ >u^j <oL kXiLu (_$jj jl 

T 1 (3^* 4 <^~*l l_—L^ u £ oac ^1 


^osn. = k T 


aT , 


<oT x»L»j 




£ = t,r\X w“ n erg/C° 6T aT 
oo~»U (Boltzmann) oL**djj 
ol ^bu' J a5^ ^jjjL j>^l 


ALi U v.-) LI ,C~»j|j~* ^A Ij u-.».lia-» jjjl A~JI f-bb^j IJ !tj : ]ji\ 

I^T ^j^'e-iL 4-X>tAj ‘i.bL^ aJ^j. a5 o-vLuT 

^ju Juib x»Lu b t_^s*»Ux^» E em j oULLi' <_£j3il Ai~~ ijS' 


obL tSj-^i jj>l) .c~«l <Sj&* v—^ ft jT j^ a5^ 

ojj^j A5CJU J.} , C»it.l J O L l^jl (jJ^JO^L A-J b ■)J - wy»J A^ Ouvl 

, (jj «-£LoLT”” ^Ia^jL 3^^ 4 aJLaL oI^£a> 

£jb’ dy*j* c~ L l ji 'jS ^L a 5~~ A~^i ^jI b 

aj Li axJ I t ^ ! aJo . ^i^j U = U (v^ 7 1 ) ^j-Lb 

JL. Lij-*j* iSsj LCi*>L . i^J>L I aj aL^ ^_r^ 

M • • JL. jr^~\ S *\ j- 5 

j »jl LJj^5^ j JIjiS^tjLLjT oT ^b aT" -b 3 J-s5L-i jUT 

^ L ja ^ 3 =*^ -J O^J* iS^iSj^ «jl“bl *)b jJ> 


T ^ 



iS" A-£ jUil 3 u L J a \a jl ^ J , AoJj5”"" 

jl c.^JtjJb &S~ AJJj5""” <_£A^*»»a. U (jljlS”" LjjT ol 

jLI Jo u^S^J . AjUJ «Ua._jj Aj|#^jj) OU«,Aj obi a 5^ Jol_pA*o 

^*Jo_)j i—<jl*A . Aiii ejliA.1 (_£j (J y*j3 J I *S" J Lfl J «wO 

Jui Afilj&o 3 J jS^ A**jLLi 4 Ij -S^a. (S^iSjS ^l-bl 

OlJ^> jjU> A^ila, ^ CA*«I dj'V* 

~ j j jtjCoA jl . Aj LJ &J*** bu^ 2 -* °W“ f*^?" *—*s^ * 

!j jl C~ 2 ij-* 3 C-^L«lfT £y<>y* ^1 jl Ij Jp*- <JA*.jJ 

, Cl«iB^ ^pLjUi 

^jjl <5jo^' cSbrf ^ J •*# 6s^J^ ( -^'>Sj L*l 

_$! Lu.^ . jIj^j ^jl o' (J-*ls> aj a£L jjJ (JjU 

ij^cr* J ‘——‘■I .^T <_$1ojU’ jjiU aT~ Aa«._pA» 

!>a c >^ > ^ j^-> ^ > , 2 jS ^bu~*«l a ^ijS' oLjLc* oI«a jl Ijil oIjA^* 
t^Ll^iS <jj|j jl J! lS'z A-* U ljOl*-L*-SJ o_pls cj-ilj jl 

, jjL> iaUeJ jl Jj-0_p J ojto ojL> 

fAoJui «J>IaJI(3o* (SJjs* 3 j*jl*^ oL» 3-* jl [ j*i ^\ysi\jM> 

J L$j Aa Aj Li I ( A»£ {3 l 3~ t J fc' I Aj 

ol*JLjuLj‘ aT - ja5~" tjfj* J# jL*.U Jp. oU«rl?t-i okj* jl 
4 LA«jJ lj lftil JI Aa-j tS' Jo oJ-jIj (LfcC-il^5~” L Ij) U A^n a. U 

olo^r* ^0^ a ^J O*"^ j_p-^ 0 ^ (_?JJ^- a5^ E ~h\ Jp*/ oUa 

JoJjT (jC«»o aT” Jjj C *J>^ u^' J- 5 -> ui' J ^ 

. Aj I c«*« Ao Ci Uw i iu j iJbU (J_j^ j* 




(jjiU OjIj Ula^» Ij E = h V 

a5~”" aJ_j^;L® ijjjjoa-^j Igjl ,c^U J-ju~j oI ij Ig.^. Ajj>lo» 

(jl_^j.o (jlL5L£j a 5~^ cU^il Jjj b oj^Lo • C “ 1 W l// 

• 0^*"* *L« ALs. j t _J JI J n^ypjj ij C< ♦.•.•Jr’ (_£ 1 a a.A» A.S 

i JjJ ojL j U**Jj ajIJil^y j® it Oj^^aJ A^b*^ 

^JjjJ oLL*l J (jUljl-So^i ( j t ** zi oLjjflBJ Aj$^ 4 J-*l £jlj jJ LI 

IajL L aT~ AjjjLo jL jjaSUj <Jjj <ob l$JL a5~" 

/i j cu«l 64 ^- «-£j —obLwLJ Ajf” pj-Ui JT x~* 

aj (jjixi* ^ Ls^o V j_jlu -44 o4^f* (jjl jj <_sjji! cU 

^5oe^® Ij ^yJjL OjbjJ ^j£i Uj jjj I . 1 ®CJj[j 5~~ b l® b 

Jj-f” l*A»jj Ij Jja. jJj- 0^9 _j| A^^|^i& . $j£i <*S ~jJ Jjo- 

(JL£"~ I»«a® jl ,^y~ J^-£~ A*® fU j J LsOjJU LI t ' 1 i*‘- J *‘ , L^ jmwJ (j Li £ Y 

(jbU jJ ijA ^jj| . ^Jj ^Jj a Joy I Jjk iS~ (£jj£ 

jJ Ij (^laiLl ^Li (jliT !^jj C-$b ijr*** 1 (S^i 

, J^Lo Jo I j^L Joh Aj^jSL AJ JoJjj AXaj^jI j JjjUj <**--... a 

jLfi. j»l*j Aj j <— jji*. aJjjjj CJ—J i_£a}L LI 

* a^""" •*'—' I ( j ** ' 4 . * ." ob^ ti? • L«^y I-4* c^Lj *4 

Ja®^ j! fd»buLt w » (_£j_^JJ ^aJL JAa. (jjLfco jJo». b 

^jj| Aj ^jXsb cJJ*«J bTj) ,XS~ j-ai* Ij ‘-SC-O^T" u50^J ( _ 5 &bA4 

j Lm 0 (Jjj j J_j Josc^j Alinvj cj«2 g 2 > . j J a5^ aL**»j 

,Jjj aAii5^ (JjJ_^j» jL«j *_5vJ^L L (jjljj jjol ,{{ l j-LiJ j»Lj o\^ 
«jjL ^LL*I ji j_jj 1^® t j i *A jj| jj 

(j*^...» jl tsl^j &S\j5~ o-asIj Jj-j aT~ A*i jjTjb jl aj (JjjJ 

oUaLjjl Aj^" 

— crb'- 1 ^ \^tv JL, Jj 1®-U) Jafli 

^-^siUj’ A) LcX> I ji Ai^" J® J u^L^L 

, Jjj «!j t _^ =w jLj ol (j-4»ij l^i b i^j ,jj|jj ij*j 

oUT oUIjl-^j^j *JJc JUk f- A_tJj». jj ^ ^ ♦ l)L j~* Lj ^ i jj 

.jU jj-S-b A^J^J b Co!^5~~ ^Akj jjJjj (jL'b a5^ Jjj 

aJoC ^IjJ j j <-5vJ^j i-5oj JjJ o~Ujl Jj^" ifS" L J>U^j 

j Ij ^lAiLU-i j^ «jbJI(3_^ a-UjAAi ^ 


r ^ 



O^JlS <£jj£ 0)4j^» * -’j^' '—•j'^S t£^b j4**o 

.«<^^b L-4k cs.)./' ^■■‘> A) 

iJ-UxU ai^J t *~*S a- k' 4 (^bO *^^j} j<-5 J3J O' 

_^ULj Ij Ul«*-» >SjJ^ 4 3 I^A (j-^J 4 I jij 

U Jjtj j . cJ J> Oj_j-^> l4*J olil_ / Xtl . 0^1 x> J Ij3 ^jolj’ 05CJ 

UoLaJ , ijb ^j! clLgf* <S\J. 4?“ ft ojU' ±S~ -uxiUj^ 

C~*l J Lw**0 |*-£J ' J 

ft = 1,1 TXi‘“ w ergxs 

a) l^aA dj”*" ^*J I (^Lfcadj-b iS^y*^ 3 . bb»* ijj 

j *io uC-O^T” _j (^LJj jl ^jSj 

, pjj i&j* a»jj ^ jjj I j I -44 l***. f l»iT Li I 



’j^y-i i_^ 


obbUsI ^jjb olfr’^AJal I a j4j- i b LiL^t* 

j'ti” 4' * 0 _yi jjJ I 0 I ? .«>».< , CU.» » 1 oiitw) 

(jl (( I j) Jj Lj ob o^lol *44 4 '—' 2 " |»-w>»«aj 

a^ jT Jh3 aS~ C**ib C~*l j.5 Sjji V?" \J*j* 

^S' V = ^ ^ cm r (J-sL*-* Lj^u ot oj^y= 4 1 . o_jj 

j4 /l j' (_/^ o' J J3 i^vtvA) jA 

* OXvjJ b I^JXw* V„ dj 




n 


W 



T n 


\ . r 

* = \ , 'f—* >'TX« 

^ . •■f'xn 


2-1500 


r r 



b 0-1 loy ^1 O-wJ ^yjl 3j> 

(\ •“ A cm) T = >.-»‘ cmf 

J iL*— V n C*-Z£ -X* ily. —ii>y-i |< • — J V j fc' jjj IjJUj 

t^" 1 [*?=»* 

^ # r—,rn = w -u 

^Jaj JijjT lj fl = \ » jt>Jou C-Jj-g-.o IseJj I jl 

cjjA 4 j Aia.^1 ji l _j-‘'yX)^5'~ J 

? j^oi_^5wJ Li**j ^ ( Cm««o ^ Lj j*A 

■i^W) o4r* ^1 _)•> jl ./*! ^ f^jjT jJaJ jj _/*l 

cJj £*£■ L« >sl C-iyl ol-Lwj <L*I.>I lj i__~-- ^»ljI Aj J 

• ■>3 J £ ltjU 

l^' 1 J 3Jcj -f~>J 

Oj_^yaJ lj <oL I.Lj| ji JjjlAa. Jj IJ (JLX».I j5"~ jjyo" ^J)) 

oLl*. L ^4 j i^AJ (JjU j??’ f-L»U* (*~*j L i_SCj ^j'lji 

*o o-~«»A -^*«Lzj jl^e- -? o^f* 4 j (_j^“ J ibol 

IjUiT oT C^U ^ L^ J i>Lr$i ** ^ *^4 *kj\ Ukj 

eJ>_^o LLPtu- Colji JjJjj'b^U. Jjil a5CoI j -LlT~ LL-»J»k. c**«l oAj^»T 

OLJ 4 e^LJIjjjS “*>*" L$jT jl iSj^i.^ ^-... a . jA jl J 

o l »]j a; j -Li -La l_j?ci o 5 j * mj 3 / y. *r -Li’ Lj 4 J *A2iT j Joy 

c-- ii-^ j^L gc* j5llI [»lf=jl j— j oiT -LA I_jAco ^*««2o 

C~»l eJjjT ( jiLo^jI jjj ^LL*3ej ji 3jo>- .Ljl-Jk. aS~ IjAjwi 

,U.».-^' p5 " - A ‘ 

1*1 y cSJA oIjS ^jI «»y Li«»l ^Ujj)) 

Iaj_^J ^1 ‘ J -ac-L) -LJL-A K^S"j*. JUi ^jfi. 4 

(j»L*Al AjSU. ejS Jif 4 <3*1-^ ‘‘A? XiU;-* 

, £*S~y*- -LLiL-;-* j «y~^iI 45^ iJ_J<i^l 

C~«-L t5l_^ tCj_yyaj‘ C~lS' Cy>. {j* lj Jyysl ^1 

a50j 4S3 «A**4 e- ^Li \jfj * *4?“l Jj* jl 

»4r“l (ji I LLj *L»jV ^S^a j>?- IjLgjT 


rr 



Lbo-b-u 


IgjT CU?ty? J jkj j J O-J 

j^Ub l$-51 oil. Ifc /1 


o*5i_j5^j t_5C^o 

jlu«&Ay jj \ ^ r • Jb* jjjjj' j j t_£j^4 ^5^U 

^ c^jb* »Utcl Om«Luj J <5 Jj_^w 

IA-S^lb ^9Ejj*b JwJlj I Jo-J )) ^I^JvC 1^a^ 44* — ^4^ 6»XJj 




$j+~* oT j I ^5~~j^j <-£jj I 


a ~4 *5" cSIa1>jj t$Jj ^ Jj <£jt£rf t$U 4-^' £~S£i) 

b £y «-\j UJ j^vii j a5~~ J*£ j?*~* d)l-b ^y. ®*^<l 

6 Jvo1 ■ "^--li tt. j Co O *jyP 0-^ J J • "---■! *-1.»a. 5^~ <—(j^X 

<Jli._^i‘ t5jb »-Xj iaSi j ^y&lj ol*.« b« . £ j' O^iU jl 

A^U> Jj I Ajl^ 0_^J U> ^jjl b J fly A*l_^». Ub (J_j-*_3 b 

jl Jjb (Ja* Ojj^jT jJ *S~ C~J J 

«-Xj oT (j^J 1-J^ Oj^yaiT jj **5^ Ja 5*" lb I Ij^U ^ji5j t-£b_)J 

»l~»-l a5^" JjjT ^ _y^y. lj iS"^ b*Uj j s^U (j&i yy 

*jj*u oLJI oUj jl *S~ Oy>. $ji |»jV L ol 

**>J J 1 - y^-ri^ -J Oyyl ^y ^ yi\l* 

. (iC—I j*ljT ^xlx olUUj t 

■**■> jl cSjjJ ^ -S»l^ j-^biU ItJ&s ajjj-.l ^T.,.» 

j I ij-j* b L« I . •^■“^ I j 6 ^ l»* °jiy. * y^ ift 

)Jjk J jl <3*-* Ak.»- > fiJ-U> Jjjl 4 j ^b c~«* 

cJ^ j ^ J C» *w i . 4^6) jb o^"au 5^"j^l 

j Aju.jj 1^ j -^j Ua f ^I J-o (j I 

,((C-us!.} a* l__^»- <s~+a> I L* jjiilj 

jj5w< j L-«j lj J_)-»~ i— a^15^ I \ (_5C^Aj 

V_ *S~ Jjlj 1 j^Xjj«aI Ol^*> ^ I) Aj) 

^J*4J JjU .o^lJjljyJ^ 4Jbj ^ )jf\ j> y Jj ( Bl yjai 

A»- tJJ*vJ I-A~*J)) b jfi &S~ b ^^u/J Lxjul ^ y j. a > fcl * i»l fr 

b>y J- 5 ^ Ijjl t3^ jl 4^-^ (>»l .«*^~“l 

. oUL^il 6^1 J 1 J^i -*J 4 





tOjjS .Jl <pj\ <$ jj^5Clt O o pt*-S 


oljji j ,»U c~J L» c5^ oo_0"* ^>jlj' jl Aaejl 

^*ejj L j^iai (jl Oj-Jo A». I — 0 <—a oUiwJlj^A 

J O&OI [♦C 4> l^ e s- J ^jb’ jl b» A^>ej I -Xft> !^J»eI 

^'b^Jaj j JjU* C~aLi J (J^tjo (Uj^J Jji! j oi^Lo J (_j£aIXj 

Jajljy i_Jj ^Ijil oiljl ^ JL. 1*J-^> a5"” 

Aj lit (Jift a 5^ r jT L <^i»Vb J 6*ji jUT Abli^ 

*j OUT d±J^ J 

eiL, <-£a a 5^ c£b_^J 0 >jU C*—l (js^A (js^ 

ob^lai cJ^Lj j (jiulo^ «u^j jiy^Z a£L oL*ilj 

jl (_£l*bl.i!jT O^jjl by Oj^vaj oT Oj-^ Aj~~ 0-»l £•ij -i 

• ■ J "*l J ^ (*£* Li j L Jj *ji 

ALil.S lj*-3 ^»Vjl Wj’T <jzi Jx£J>cJj+j oi^SI laii (JjUa. 

j i Objf* J- 5 LaSi ^A lj *>La;! (jil J ■*-£!* 

• ^jy. 

0jjlj tS'jl^ f*AjL cJ^La aU-j* J - * ^ur“°“3 

Oj^ (jd jl LjLSjI < 0jjb‘ O*^** L ,-^-iL~* lj*. »jij 

U ■ "--* j j L j^iaj (Aiajbw 0^1 — O—O jl b il^il A^iLa^A O—3 

,Joj^ Jljj Aj jrj (^»1 j 

j^xc- OLa — ^ij b ^Jl* *“^i t£l.rf 

^Jb jjA^La jU c£o OjjvsJ A^-^A OT Oj-^ Cwl 

b j I *-^j Ajli*J ^Xjrt ^5o i -3 !*♦ •'A l_^-»- 

a 5^ C.J (5^U^ j Aaj l»A objl ± r lc-\ A5^ 0-4.1 0~£y_f« 

.OU^"^5wJ b j OULi^b c~£.yj~ 



jm »bb ( p_j4>lJu y Ljj J JL5”~ <—Tj.i L$ljJ 

, i t £ j \ji ji 3 ^J 3 * jj ^ OJji«J * J ^•o-»U '^ 

t-lTji (JjU j 0S0 ^U-mo j Jil La o—^ l*T ^* 5 "" o—I yi $ J 1 

. JwjJo^OjArk, j^Lj b iS~ jS 3 J U 3 iffor* ‘^-‘^^T* 

<y.j> 3 uij^.j"* : ^i^v* uJf •-bj * 4 ‘j 1 -^bj 

C rs ^ b^b c~*j^ c«-jl yi«. y> ,jr*jf 1y tSb* «b 

®lj y^JO^bv Axj I , ((O^— I oJj*J pbfr 0^ l -~**J , < “ ' - ' t j*m\jm 

ojl?tXil tj «1j Oi>i b* -? ‘■^•>•‘-*1 yy *_-JU» b*! 

!j (jjyOl <^»jI {Aa**! LiL> AS”"” 0—1 A 'ji 3 i 

y yLoj 0I3S} «b Obl^ J -5 U pOA"" ( yjy J 
<Uwl 

<G Lot Aj 0—1 |j^**~* ^*jJ 1^ j~i ojLJT AaOI AjJ IAlo oii b ji I 

Is j •& ij i l a 5~^ o—I ^J-kXsi^i j L—j , y bb 1^5^ } 

j' aT~ o*y (^Ll y b»l # L*0 o-Aof”* 

.o—I o-Uoy ibejl oLJl ji o£o^Aj (Sj 3 ~j 4 yb^T 

3 aj^?cj i3*r •*“* tJj-oy yl , jm J coh^i' oj-oI j iSo^Ki 

<jl ^JJj! cSljj <cJI .o—l «-Ol o—ij ijte*- 1 oLjyeJ j 3s^si 
^yUly 3 «J^*i JrAfl'j J *J jftj’ L^J 

a^)a.XO j*£- ^ Ii 5 b aLIa^ C~*Uc-£ a_^wVb j Ia U ji 

^fiy ^ly ,jJ3 ‘1/?®?' -w^ 5 jl (J-5 b’ 

il^—-J t^U .ji el— ui~ls (jLj 3 

j (\\\*—W\») >' «j^*- JljIT^LjT jb ^ Jj 

jji ^UtSj/tjijsi ji ^ (m»-un) ^jj c—yi 
IfriS ,JJi^ 5 wj ^yasU AjIUj IjUj^i <i_i-b ,yl 

b jjhi l ^ili Ijl^T iS~ Jjj 

y y4>j tS> 5 f ui' j* (J»J 6bT oLye 7 0}Li 

. Aj ^ 


r\ 



Ij a*aJ c~».L« _j iSjjti oUlib^j^j jjjl jl tjjjJLS" | 

. |*»Ab A J \jt A_*J Ui-j Aj^-< |*J I AAAjl A (Jlfcj Ia ApcjT jl ^3 A ^ 

caIx’^J^I AamI ^jjI a5^ Aj^ ^_jb l^i L jA*jT 
. Jo I_tk Ij 4 jT Jb b Aj ’jSL*. a^. Jj [j Jaij a5~~ JJj I i 
aT ijl.J* iSjj ji (*-ibbj ji IjcjUsT A**i! / I 

>J° j t£AU o-«l (£!«ajAj tjil — aaaj^, o*^" ajIa jly of 

U^ASi j j*> J A>. iJjl jiaj jA . A_jj «A<i Aii_^* (jlx JL. UA**.J_JA 
J- 5 Ul _y~* y*J* *-pJ <AjlAj A^».J <-J*~b AilflA*. (_gl^Xfc^.A jj-J 
. AjJU-j J»~\ ij' J Ajj ‘-pj J A uU*0$ l -p) j ijb^ 

Aj U> *Lbj I Ol A^»«.«» _} a£Lj L*j Ij 

AjJ aAlAj jly A*JUa^* Aj yt b Ij^Jub (\\XS — ^ V % ^ ) 

jjjl j^]a_Uj 0. AAA*vJ j5Ca_j OlAj &S j^jlaataA AaA 

J UAwjA lJ&AI L i-Jbk jb j^l j> fjJjJA AjJlb^ 

(Sj&£\ L-^-o J J pJai OjAj a5" AjA^ <pj a*J b j i a a. Aa-_^* (jl k_SCjsj 
Aj l^l^jjj l _$l . Ai ^3 L-iix^c^i JaUj jA Ij »_jbsl 

UA-iyF” Aj b 4iT (j-uT Aj Aj a5^ j^oj j aIaJ I^jT 

A ^frjf j_Ji.fr AvPtjj^j ji b J j_^J A*_iA»- _^**A b J j j« i «< 

j IjJ j^LgJoj Aj”"” ^*^-1 I_J L~^ Q^Jcjl jl i2A9 Ij igjb jl ,CA«*I 

La Ij 6j*5 jgjb-»- jjj I bb Ajo . Ai iI A». J^j j 1 Ij eJbb 
isjk^ IgiT A-fv^A. aS^" ^j*S' Ai J jT 

, jiAj-jb 

Jj UX~J>S ,y^A A» /'l (^ ATI — wav) *tjjj* 

f^jlAjAJIj Ojl ^j*J ijPlLui aijb ji ( Ovuli (_^j_jTcAa^A^ C<*■’!ijJ 

A5^ i^j Abj jAajI j^ »A«i Abu«l 

br J o^J 

aJU. bbjjj jl iSjJj •LX^~y Aj _J CA^jIa^ OAJI_jj». Aj jpb* ^ t 

j'jT jij jl Ij Jy^lj\J iSLJ€^*> j o>cj jjy ^jS^U 

CAJj <jl ji J AA-iAp^i IpcjT jl A£*Jj lii Uaj' Ajijjl^ 

bjjl 4 ^JJ . A_^ »lktl jl Aj (Jjj j_$I Akj».1>Lj jJjU J A jS^ 

Joseph Fraunhofer * 


rv 



, 5j I t J- r ,<a^ci‘ 

,i_jj bjjl J-S ^jji J Oj&X <jLJ j5 ^l 

0*rf C*5 oJAj j»Uj jS~J* J J* jl Si 

■ijJ Jja^i pA (Sj^i c£l4-£~S JiL*? J ±_S~r* Jr^- 5 ^ 

. J^} k->Usl LjLb a^o ia^iza. j+* £*35 b 5y>. (Jla. J>^ J 

(£) I »^Jlj' lj l^jl J£^t J 5j »~.i iJuL> lj L^jT Jl Li’ « V i ilJ*> _j! 

1 §J I . i^-~»- Lj. ,^y2>e££i y_i. ; Jo ji lj L^j I jj ^3 5 _J 5j5~ 

i^Lia iJCjj 5j j C.«mJ {j?*-* aIiju f-£j j ,5 Al«j*. j I 5jj ji Jj 
C* w^< j& lb ^SPe^ I —) ^ 1 L’ j5 J 2 A. la. (jl*A j5 Lt-iA J 

.J^U /) Jab. I_/T a5~~ 

cxJ? ji ♦ 5_S~ uiolj lj _^0 ^*1 u^~*i>lj i-5o jb 

Jaa. V UiV iS' Lw (jiaA Q-.. J 5 ^|>JI ^l^a- 

I 4 L' , JjI^j JjJj {^~“£) **jJ ^ a *- «)l_^<>-* (55j£~i j&> Up D 

,-bi^S^ ^ibjjl C~**j"l_J (jjl CU^iAl a5~~ 5ji l$JL, £*JZJS' Jl [ jMi 

j i£jj~*ji j*bUj j -Ul ^j*> *j ji^jjly m \ (jLw 

A^ljl b jl . Jjjj-j <,£«Waj J j*^L& (jb-j^AjS jj/iP 

i^ gj^la. .vib <w-ibil i^i>.i» j ^ c^j ojb ji oLLa^cj 

k—jLsill t 1 '*'^ ^ A^b £*<-■ — i 0j.y21J ^ 1 b -1 tl 

(5^i «-Li AXpej^j 1^ a^jjj i^axia. ^1 Oowi> yjbc£ Jl A S' jl .C-«l 

a 7*J O^J Lltv olj^Lti-* S? (30^* 

,.u5^ iSj*-£ j 

ji j sjT olsj \ a y *\ Jb« ji y^ijly u>)j’ 

«Approximavit * £*-J oxz a ~£ji ^ ^ . j ,4 

(j-s-to L * 1 .ZjS' '-&*}> IjjSjb:** sidera» 
. c~-jl UUa jl 

a^a- Jl U« <S^ji t ^j^jjl^ oUl^ri oW* 

IAU Jb« j5 a5Cj->5aa ,^-iU-j D ^ybji <Sjj jI oIjaUL* 

^3L». - 5 ^ OI-AaUL^ Ij obLSaej’ jl 

Jl, i r £jij!f J ^ j ^~v j*^ j* 0 ^ s * , j j'y 

v3 a U Z) 5jj j^jIjjJ b j ! r! a . J>4-L a 3^ -^^3” c^b olj" 

ta 




IjjT jUT) ,c—*1 jji cJl«j ^i^ 

aLp c X-* I“^s 5 6_^”" ji 61 J*~z* L>^jb |»L*i> *—£L) 

jl (^LLc jl (^j L«d -Uj La> ^jO 6^_J" • ^l^a. 

cW 1 * f* 6^ J ^5* ^ cA»^ <-*^ «^a^l *f 

.((O'**I -X** jjj Aj ^J^l.nX.4 l aa- (jj^U * O-ji^J 

>u ji aT~ iji (\\o\ JL j^) (JL. ji cJWT jl ^ l^xi' 

J A A V — ^ A Y t ) O^j jboy Jj 

p4-» J <^L £jl *i (\A^ - U \ l) **0^ (6^J CijO 

l^lo^L. 4jj9u v-5^^-X^A ^AjJj' jljjl^V ji l*iT .-Vj-X-J^j 

ia)ai Lj j *~>biT JaSi U JJ^-* jl t$jT jl 6^* Ij .Aj^L |*Lwl 
J.5 J& Oj*ji J <* £ $+ljS' LI . A w ~« ol I 1 _)_??* J 521 ^j*- j> 
l«Xjj lj (_jIo.Xj.Xj j Aob JJ^ jl Aa.l_$ 61 JA lj jj* 

6L L.j *S~ ^jl.i \J\ jjijj I tS' 

Gustav Kirchhoff * 
Robert Wilhelm Bunsen ** 

r\ 






A^ci*5 ji eSST oXjU i_iUsT jjl ia5s ji j> l 

. ytiUa i_jk t£ilc ji D a^o iak U ejLiT u i J r> <La i^i- lr> 

.Ajili jl^S i_jliiT ^Uul alj j~> ji Ij 6' 

^jb ^ (J^®^ oLa^b ji J^A j4 D e^J iak a5^ b.^aLL* J 

j Jaili jly (.glaijj «—>UiT jji alj _j**< a£jjj F*l 

aT” jJj-i Ax^u ^yijj ^^1 £j j*- jjj 4 Fa2i b j>^*~'* 

,£*«S I-4_jA ^3^3 j^iiJ O -yj iak <0 i®** L$^*i 

ejlliT D iak «G.Ui J Jo-ALUS”* <_*-A*J b 8,5 Jv OjJ <*4 Q* yS~ 

tjf 3 axxIj^ ji aL?Ix jjj 4 bv^T jj* jm 

. oi^5w» \S a ji? b L^kkj^ — ijj igjiax tfU j i_^J ^J 4 8 jl^* A^r - 1 
ijx a 5~" <_jjx Ij (_£lAx*il <jl ^l_^x 

,ijXr* j^T 

c^xljli b J y^j}; 3^ ( 1 )F Ajilx l_>x j »;i 3 ai a5oT {^I^j 

jl ji i^f^Jji ^J3* b^ <Aj4 oijS~' 

jj*3^ 4 jy D juikji— ijj iak 

. jA ll» 

A5~” ijli j\J iak jJaij ,j~*A ji iJi—ji vjliil uig k ji 

, ■ "--IV- 1 |»^>l(«t.«lt 

ji J 4,JjJ AXwj^J ^ 4 .’ (^1 Azkl.i5^ ^««.x yfc> jl aL^Ix ^Uul L-tfji* 

Aijui jl Ij ^1 LI , ^a^j' iak <jT 

•aaI^SbJ tjbjT i^iJa L ^5ji <jF i— aJ? c^jjT lJ ^3l 

■AA Ij^x (_^>c-4 0 FxA j - Cwj ^ o_^-> iak tjF j ^ J O-ll 

JU jA j J J j^Jl Ij CjjS iak I l-J^aj' (Jlsfc ,-L«T 

, C~wl j>J»U« Aa i^'-'ax I^X~a j JaU I 

— ^jj Ail<jT aJA UL* iaal l _-—ji j*J»U> Z) iak 

f U^x ji ^A ji LI ,-^i£4 ^JJ A-Ur<j j^ e_j-S’ b 3 (jUtkjJ 

ji aT c^JT <-3j*** (! *j~i Ax j i^j Ax JuXj«J ijjj*) ^1 

. ijli ijxj »U» I g-l^x a!x «2 

aAjj JS J- 5 ijW 1 aL^I iak (js-'X a 5^ L»caI j I LI 

t • 



j i ^(Jj- la i J^Uij^y^. «^o k>. j l«jt b C-«“j J 

,J>jb ■i'jfj 

1 A fl ^ (Jlw (tetA^a Jab) Cmwb^b 

• <J-*^“ «jL5Cj &Ay 

"%*& *S-y>^* OjU ^jk*. i_ik tSljb jA 

t J-iLs^ Ja^k-* ^jO?c£~i J 

,js*J <£jj Jajb Aj i^S^y Aj^jeJ kjka* ^jjl jl 

\ SjZ' oliuJ $yZ~r t (♦* j$jL» 

bwwJ jA m Aj I _£ '_S I AX««» A jl W^»* 1 6-Xm ^J»s^i4«J .A-wvJ 

i ^b ^IajS'* jl (ja^/" 

, «»j b i_^*_J jvi U*« U~«£)^ J ^ 

A^>ji aL*.-*. j I f C-9^ j 1^5 ~Uj Ij c£ t —*^“ Je - > l— tu£~ **-u. 

A«J|^9 jb-~^AA^S O ^o jl Q -*.-A jU^»-L» <ybjJ> 

o£~A jji I ,}j5^ »^j Ij ^ji AXib j^Swj' jb«j-UA j 1 oliJbsj < 5 ^ 

£**& iAAA ji Ol2-sj»PcJ ^9 ^ A A (Jbv £j*ui\j U^>wbjJ 

Ij j^w 4Xa>l>A^ AX««*& AS~~ ' A^iacj j.|»^1A A 

OjfA ia^Usk — »A£> o »j jl aJIa kAS j eLj AjL« 

aj_J»- i_£iijb c_jbiT wJik 

l fjj aJ a*j jl*« jl j yji j K.j{JijS~ |^a )jA~ 0 j 9 ^L*ji 

2}s j^jXojj — AjAa. j^s- j A t^jJt5'‘~ a£L J-jU 

t AjAb C^blXurl ^ J 

4j^9eJ D ijj ^jlSji ki. (^J(j o^b* olJjtLk* jl LaJjo 

i/’W* y/y ^>jl^Xw 4 jyi I Lj jl a 5 ^ «-Lj Ij ^aJ» 

j j^)U« Ij^^il j_j^ 

♦ i_$1aj^3. j ^atitvJ lj<jbl 

jS' Ok*»JT aoi jl j>^"l bl (.U-Jl*. Uilj I ^Uj 

1 } J ib A»^a. ,^*->1 (_J"jb Aj j_)j^ J \—kf~- t j 5 ^ Cj L o .Z S' * 


Rb —Rubidium * 
Cs — Caesium ** 



? ij IJ> J»L> j I A^. I I j J }L5 L A?eJ I 

(^jLj b) (J»ya^* jj <j£*5^l L 

4L5 kk ^jLb <£^i* J 

JjL^* ^. L u L ^*KiA j CwIa^j^» iJ_^i> aJ£~ (J-^Ui ^yL.} v-juU 

(**♦*?* <jT c~*~r^ *■} J - ^ J f/ b Lr 56 ** (*'“*?“' 

4 .ij I Ji 

a 5 "" t^y* MjS' jg«)h.i> (£1 aaz*o j! o»**1 i^S~j** ljLIs 

«*JjUxj cl^L" a* 5~~ ^ oljbcj _j Lj(f |»KiA 

a 3 Q-.-J 1 Jj I J; C.’-,.i»jti | A?e.>l j >Xj)^4 «Aj Jj (^ < "^.. 1 ^5 Ia^jI 

IjJ IjJ (j5^ ( ^iLw jI^Cj ^m?LL£ jl l^j^e-A cS^ JjgJaa. AJUO 

^ysb-C (jl jl AS' Ln*W.. 4* ^.^1 Aj ^yaL^C ^laA \__i~]p 

^•j'l j-5 .^1$ Ijl*T ^yLb (Jic <c>1j 




l$iT 


_$ g^ie^j j^ki '-Ayk ^ b ^y^y* 0&^ 

tJyt*> L-iJa Aj~” l^i ,Jj u)K*A <S-*Jji OjL~< fa** (J-j|^ 

J- ^ A V i JL. i^ii c_5~j.i ^jj C<««l i£lf*«j| 

( ^ Y • — l A Y"\) jS'j) jLj^J j^JL* ^rb^iojlu. oUj>)x yl 

J ^ A *1 ♦ J ■> J y ~£'L pA }L» Ij fa»A A*. £!) J^i b j ^ l^iT 

aS^ ^a fas j LI Ax-iij oL ^ a “\ "\ j^ 0^j^4 

OjjJ Aj j*LL • a 5 ~* Ju«L*,j Ui»_jU^I aLsU^Aj 

L, «Aj b I I ^ b . a » ^.a.K e»bj_^ I Jj >Aj (_JL^-*j I 

! A*ib ax««L 


L^jI 


jLl jl <o* w T* c~*.» b l (_jjj‘ jU’T a5L<^a \ a *\ o (J^*« j^ 

jji-j (_j~^ t “ *-?yy* oj^u I^T ^AjLi ^ c —«a j ^ oLt^AJal 

\ • ~Yi j) ^jjj j ^a>XiL ^ Lji sjljo! b Jj■i^ 3 ' 

0jj» jlj^ (_5 ^^AsbjjT jl i-5o .[*_/" ^ ^ 

|V I jl ‘Ajj*^ 1 * 0 *^*-jI «J-A J jUL jjl A^ w "" ) 1 I 

t r 




t (*Jrr^ 3 \ ^’1 jjj .0-1 ji Ojj*M“ 

i < jjj-Ub |*^" <-£> ji a5~~ SjZ~r t Ij'-'J ji .0—1 

LS^ J- 5 ^JJ^La b) ^ 1 J<> 4 J (*’_*^ A |V^ 

<<jjj J-A <_£l^—j’l fljUO jA {ji ^i\ ji 0—1 (J^o- « .< 

iV=’\,'TXl' ,fr «J1*— I .»A—b—» y. I y, O'jrr *^'I 3 |*^s^ A 

b N = L x r y n r,*\ v-ltf 4 o—l ojy«^ jj^SjT ejL-s |»Uj 

jtr (£IaJ^£L« ^|j«*i (J^U^) 3 j^j\ 3-Xe- o—l byij* o*——*J 

3 vj-i J^ j-> £j c$C.> j-> j~J r r ,t sr-x J->L*^ ji 

• 3 ^ 

jb—i — oie— <_£|Aj>bj^ 5^ Ajli*j J*j'l jj-*aJ 

^1$^ o^L oloa>l— j .^jLo (^j_yL> f ^ L»~ — ob*slj jl <^^bj 
jl l_-5^ y> |*jl sj*. iS' j3 ^j| ) A V * Jl— ,*J» 

o—> (jl-'ooib j oij5^ o^i o—l y L ybjb •—*lj-i 

u*Lp* ^J—jy Aj oUl y.:x yb jl (JJ> .Jjoi L^JI ^*—3cj' j|^ 

..okb^j ^j'l ^jySJl 

0?cj j.5 ,-OOA (^>y^JI ■kl^eJ jl I jy* A~&"" 

JLi j»I^A .^jO— yfc iLi L$jI ji ,^j^X^JI (_yly:». iajlyi ^a»y 
0«$l>5y eyyj .OT yllaij Oloyl y b^»T~ <p—o y A —— ■« 

I jI-UAj iJLc J b—J ol~y?_j-A^- ^yl (yj 

J^b .ijy£jl (Na Cl j»lxl? i_5Cj tAi-j) ^ 0 C»l jl v*l-b» 

k-£*J <—jlo> ji 0_jj I <p#o5~~ J-^J ^£^1*4 ‘-^J J oSjj' 

<Sijj&\ jl) JJ.V Ai^ JSo J^U ^'l^j' 



jtr jjt j4 j ^ J— 3 J J (o —1 oJ -2 Jv>j >J C ~* *i A ^" 

OjIJu aT" 0-1 6I^J .OjLJ^ -ULao 4} £Jj£ 

jjL <£tjL tS4-* J l 3 o —— jjLS i^jjL 

oilier olf.3. ji J,^501 _^Jb' 0*?eJ p& 0}~^ 3 ^AX*vA 

cS~j*3 j&'&J 

{J S' jyu \Art JL J-> (tAlV — IVM) * J^L 

jl jl* 5 1 a5~~ Jo |»^L«^ , J^5"”* cob Ij (jjl 

jl JjLo JmL d«A— i^) I jl VoT a5~** 

oil_>b1 oji_^A <{*** J>r* VltMjOY J*L« \3ji <J?jL~» 

Ji*. Ij I Jo Jo ^r*J I 4-5 o b jiltf (_£lejL j I JL IajjjI^II 

rv,0 J j*oJ— j *J> Yf , -£L> ojIiL ,jl *$3-* . £+*S’ 

aT" jf I o—l o5^ji ^1* JU 4> (^Jljli c-»1>jjj Ojll* 

bo^> j A—ilj jb 4~Ll jl »-£j J& Na Cl cjIJu ji 
oUjI o04e j «^j ( 5 jL*-» Cl - j Na + i^Lojj tSl^i Ljb 
«eJ-i jjLi)) i’l Ij <(01 f/* J~)) — OjJ ^*^W>1) o—l ui3lit-» 

— \\\t) J 33 ^Ujj 4~*y Ji^. 4*i> ^Jjl &\ji tf-iljU 
*jt )&. J- 1 «*^ (*L £>jb'» J3f~~* ^3* (tA** 1 * 

AT" Xi^ j JJT ( jO»tOb j (j^jJ oU»^)Ui^>l «j}Lj J 

4*Am> jl^-JOo i£.lljU Aj J 33 Ol^b jl 0—1 0 J— (j ^ «j u 

(J j l«-* (j-^ 3 * - 1 _j^» 4 a5^" (£j L j I Ji< . ^ 

^^501 ^wlj) uoL- e = 1 ,\• r X \ • “'* CGSE 

, ( A—J 

i^jIaj ^ Vl» pA L* LI to—! j L - j j I Jij ^jjl 

45" 0—1 jjTo<j>^*2 L) 4 —j loJ_^ OJlc c^^T" ^Ldjl^jl (js*^ 
O^oj^a. , JjjjT OJ—Jj {S^S" ^jb jb e -K—j jb ^1 jl 

^ A ^ \ JL j J J ^ LC- (jio-j ( \ \ > \ — \KV\) ** ^3^ I 
.oj^ |»U «0_9^^501„ (jb jlaL jZ-S' jjjl 
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Michael Farady * 
George Johnstone Stoney ** 



IfJj yQ\ 


Ijj-* kjj^ A^b” jjjl b jLI lj olji fyy*-* 

Ojj a 5”" jb ^-».U j!JjL) (jT o^L OL*j <£\y. kij 
^Jsb ^jjl a5Co ji ..U5~~ (J^ 3 * ija* b C*mJI_^~« ^*J I 
Uslj ,c«£L ^^f-J a^L^a c**«I «j-i Oj^r^l a5L>I j> _,jI.5 

aJjbUL* AjJlLa Ij cJ&ij) oljjf- (Jx^ _)■* J (**> 

Jb>£)l jl-^r* o>J <JjLe-* (Na + ) pjJ— Jjj a5~~ 

j <-£j.}jj (jlJj J .tfli" <£y**4 «-LT J^ •^S'jPu 

AkfcJ j.i J^jI jl <C~«I jljl^ jb J* [*a> !•*->♦ 

a£>T ojJj 3 j1$ <-£> .k'b”" jl of Ij Na + Ojj (J-*Lj 

.•*aT^ji pj.u ^'1 -aiT" jf .m (jijjj 

Na + Oja Aj Ij jl ^yL* j!j j-aT* Ak^eJ XiS"" ^yu» JL 

x5~ J~j5 (jijjj a5oT OjJj jjy Ai ;-^jL p-***-* J-> 

?Ci**«l «J-£ Ail^l of Aj A*. l j U i ^iis. 

j ^ £ I ^jj *aa IJ^L j 1 ~**j ob_>f* (jj I 

A^ilJ j«A pjl jl £jL j3 UiljJU^ ijbjf jjjl J^ -L^j jb Aj 

(jL*A»L jjijjjj l—»I (AO_jJ c-J ^*—j O^V^*Lj jjJ I Aj (J|>La AxJI # «Avib 
j^vaj' Oj^*> ^1 J-> l^jj yjxi-* pA jb AX«J_^£ll jlj jV'l 

Jt>LI OjAj A S' ^ Lj (jU^a. AjL»j AJU< J _^^)I jl J 

. A £ y» A^^tJJ pA ijjb |»l«M»>l A^yb^ J^ 

( \ A Y f ) ((|»**«5^gjb< J •C^*O^X^)l() AjLj ji (J^4 v5^L< 

AXtwJ^^J I ^LyW.« J IA5^ b l^JLj I J •} A5" 3 j l*.» * ~y« 

__!L>- A^^i jjj| .,.)) a^ - J-5k aI^U^j LI f^wb a-Ui jb 

, ((A*i JaI^s» (_5^bj oV^*il Aj j^- 4 

t-i^k jl t^l A^vL - w ^XikL. ^j^JhJI ji \AA^ JL. JjjjT o 

o^kL> ^jj iL ' jj ^j ) j k u > J|jj aJ-i (jU I A~w—i C.*.. « <>■>■ 

sjc^XlA^iA OjUj^ +Ss,j3j) jL ya A^ia. ^j| ji ( <5-iljli J^L 
Aj ^yS>L-« ciyi-jj)) Jl_j^t CAU ^’1 _/kc*. (}A^i — ^At^) 


Herman von Helmholtz * 



a5"~ ^\jX>cu* ^1 jA AljJ I ((*CU*o^X^JI ajb^A (J?aIjI» 

<jUxa-L«.|) J& jt>Ul 3 *s*?lj j_^U t£\j> 

^jjjj'o^Lo .b j5Uj a 5~^ Ij ji |\j t U I .ca*xU jO^I Ij ((AJUvjjX^Jt 
^jjl jU jij jl |*Jl^by<J U £** 3 ^ <j*JjJ.bJ jl aIj-» 

^U‘tA a> Aj ^yibg _$ yb..,"-< Aa Ab»»*J^X^)l Aj>~~ ^C (J La* Aj Li A>rbj 
Ab«*jj^JI tSlA^jl Oj^ Ij ^ 3 ^ AlF AAj£*-« ^*vij >b~**J 

, Lw-i f «jU> 

.w-il^j (Jjlj pA oLj oT j-i *y» iS-^J^i ^1 AbJI 

y~>- Aj 'fc^jJS'jl j* ^J^}j"*l \ V i \ JU ji j^iA 

C*A*to» jl OU^> £»j*J I j A J)_^ ui-? ^ji ‘S?" c£Aa* Ij 

ji .JjJ^5o j*a Aj IaJ ijJ ^Ul ^j 

— )A >t) **jiJ ^j'j- 5 ' pV^-> <yU)T ) A V ^ JU 

OjSo c?^*j l Ul cU5jU o^L'® j^Jb (\a^\ 

Aj AjT*" AbbxU 01 jU^.]pI Ab**J^*^J I jl j-bul ji^i ^ _^l oUj j A {J} 3 ~* 

. CV** I <!. ' «» 1jA««* j i,. J lls j^U fAAXS jJ Ij (J?I Ay^jS AU*£ I i^J^a 

,jjl jl J ObiU <—Tjl«b< j aj £^UaJ OJ^O I o-b I 

U>j U* Co 1 Aa ■, **--4 LS Ia o-b Aj j 3 L>o I aj ^ 3j*“ jj 

,JSijS' 

aa£L JjjiJ <£jtT jl a 5^ jiij jj Ij ^lAiw-i aJ^J 

^ jl JjAi-j A*lai A5CJL». ji l_^T (^lf~Xi! j 

jj-Jai Aj Ij J^i< 3 } ^jjl jTl U^f' (**"4 jl^i <jf 

C--i< (_^ki Aj Ij (Sj&i* 3 (Aj'IT) ,^~* i^Jai Aj Ij ^ ^j, (^L»b 

C—j^ .->j5" AAl^k j^a jl-*^ oJ j' J^J (**»T) 

d “Si“4 b AJ Uj ^s*A a^j^J -b Ui . ^ I ^ |£ijl A .^n t Ab Ua 

Ij l$aIjU JSJU (wta, JU ja) a5" ^ 

j^icj))) ^jUo Ij (^IaJ^J j^b*. aJj^J U c~»*lAil 

(^jA Lb ia 03 j Jaii AjUU ^jjl Aj 0 j^Al^i. IaAjo A^j U^t*A ,((^^|jli 

A_JJ Ub i^J“^J - 3 ^ (S-^3 **i UjlT UAjIAA oJjli *Jo Jj Lil 0_jJ 


Benjamin Franklin * 
Wilhelm Weber ** 



J lj ip fbJ jl t^jL-w a S' 

,'XzjS' jT 

{\S\S — U'l) Oj» Ja-ljl ji Cj^Hj 

Am,JC* <£jj <j£JUJlk* ji (c-U-iT j*l) U J* ejj^l) 

*i J C**»i ib^o Up* -ijjo ^ jj ajf~ 

b 2 ^ b bij oU^*! .Jui ^ioLjl 

-5 ob* 6 jj*^ lj •*>*• -b>4 

lj O.C£~*.ji ^jl \ \ 0 k JL. ji iS~ ijj jS'tjJjl .«Ll|jtj ,y. 

— ^ S \ t ) l -^J jr* f b$ i£^-*~ S b b-TT i JT ^\ ^>.1 

jfjk l r* j4r— 5 “^T Jj ’-^\ J -« <sj*J!i~Z ^lx-1 (iav^ 

Ojfi f*a* jl jpJ ulj b^ >* J *Ji 

. ( jj5^ ^UaJjJ lj L^oT (a. a.*a ji 
*Z~ib »=**•* C^i\i *T i/" coo ^jJo ^ y> jl JJ 

*W jl jT jl ji^T ^-jlk b j oiji a}j} ji jT ^\j jl i 

*i £*J~ J* ^ *3—1 °J^ Oil J- 5 -Uljk ^iol^il 

uCj v -*» ji ^ix>^ iXS^ ijk ^Ik <_&j b jjuJLkji 

i 1 cr- jFjM *J~ j«*» ^ j- 5 b j tT \^Jf~ji d)l_pr* 

.(VO* 1/ cr" W V) *»r* u* 1 *! j? ->jj ,*» j 

‘Ui jiK" Jij*. JCI < (M J' oy ji \j ,-^x jl>. jfi 

ij jf Liijr - jTi «r (hjjjit *o„) ^Ujj 


IV 




Ji b aJ_^ jm J *cib Aju-jj A^) ^1 fp.jftO A^lil aJjJ J| 

t>j*5 ,Ui» LI . JjL^4 JL jl _^0 aJjJ J 'U&r* 

^«va» (S^ji Aa y I *Ai£b< jj~fc (jl jl (^Ia^aII j J»jb '—■’Is 3 * 
^jLj ^3 j U" Juib «Ju£ q La. A^eLJ jl (^IaJjJ^ JJjLa^ uUul 

.(c-J 

ji jO^ OlajS*Li jl Jo ( nn — \ AO • ) (ja^Af 

\ KW Jb ji 'zhs ,.A~*l> Ajuil Ij Aa«2I \ a V ^ Jl" 

(mu — mi) * <Jj~* |Af-4 j jl if H 

J y*£“ 1 AV^ Jl" J^ e ^ a “*^b J l-Lj <jlj-" ji IjlfoT 

,jxu*a jU t$ljb Ij-oT a 5" jb OUbJ (uat — ^ a y a ) Jjj 

JJU^-jU _y* olj_j-^u (jb^i Ij Lt aJjJ j ^1 -UL-a l<Alil 

5 i ;5 ! 4 (JjC^jJj^j^) tSleji _Jai aJ2ju ^ A V 1 Jl" j^ lJjJ 0 

tjl^*A jjJA * l ‘~*~ “ 'l Lj , ^IJlw* Ij 

jlpljcJ C-jja*. J_JJ sj bj .5 Ij j oli^L 

(jJ Ia «*Aj *Aj (^1^-) ^A C«^«> b- ft ("*• -9 *^*"l^ 

,-b ^ib - J 0_?^ 'Aj 0**J ljo.S^~£~« (Jjlyj Ol)i«*»i 

\\ Oj > v» <£lf-JL, jj *^jjlji^i ol^^*bfcj^ ijjl (j?be$ b 
l^jl jjjj aJuIj LI ijb j!y u-i o-o i_*Jb* oU*»lj ^jl-bL 
(jb_/f jtT wjl«AA C-JoU sJjJo j— t_5o Jl .CmwQ 

■aa*^ <j»jj ^l*3s?- j^-i^ tS_y* jl j • i jj"i”i_f^ ^Iacj Ij ^1 &ji 

bT pr"ljj b-J-Sj’ 1$ JlT c«jI^a c«Jjli ^!U ♦ c»*vl j»x-jL U 
j i—"«I a«X<£ IJj-> ((AauI)} b*±" oj’jLj , Jj L-« ^jijl^il aJjJ j ^ 

. C UwwO ^C^9>. C» " < JI 

AjV ^jLiAlj A y (^le-bl t.^; 
|*L1 j J bU^J-5 oLi^tj' ^JX9 f j*bcil jl i^leJol 

t iS~i\j$' bl*Aj«A b bb***S>l 3 (Jb 

6lJ"l Ojf- l^J-ilj c-**j jl A S' ^u* j*->T l jS'jjS' 


Wilhelm Hittorf * 

.[• jb^i Corpuscule— ** 

(\\ya — i'Uo) Huygens *** 


9—1500 



jl (_^^Lij oli L I U S'"I 

(jl jl £>L jjjl Ll^ AZsJi j\j» ^1* C~jAa.ji {_5^ J Aj*J 

Ovuiljjj tJ L j ^ 3 <5Aj 5" AU*^ # . ^■♦■ w J j. y l Aj AS"" 

. ^ ijU aAj^S^ jj ^llaJu* 

AJiieJ Ij Aj_^} cSj U L j OAU 4 jl _^. _yt> Jl ,JJi 

Ol A5"” U«£ I -A*- j* 6 jd »U*A *-£j -VJls” Jl (JL. <jjl j^ , 

v-^ij JjT Jl a5"" J^j ^jMi. jl Jl j ji Ij aJ^J j*Uj L.j.U-> jfj 

aL £"j AjAL. ^1 aS~ Ij \ a V A (JL, JJJ .XJtS^ aJuu« 

Cj—'w U *“-^i I — 2j*+£ I A »U I (_£ l& aJjJ -Ujj J Jj (j I_jA*^ 

i jS') jS^ aJT" Jjj ,Jo 4 -aJ ,o*»l ^>Ia-j Ojj^j^U’ ^.Ul 

Lr X” jjS' -i^L (^l^ LI .aJL. £~*Ij ijxj c~~J Ij Jj ^Ia J*J M_^»l 
Aj»uI I oL ^^a 6ljl> caj 4 jl , Ajj jS" jU-T .JL- |jjl 

Ij ^dUa^s! q^I) , A^U oAAjL o.iL Ij Ol J aL j I^J Ij 

aT~ j-L«».l jjS' *(*ji 3& ^ 1 a n <JL j^ ^xsA^iljU 

l^-a»)) Ijjl A^S" A 4~U L _j wvwf «Xi j^j_jj sAjAj ^ 

♦ _jl 'JuiXs^^t aj!S" aJ j XjL- Aj (^L Ail) *5T .UjIaj ((«aL ti»JL>* 

jlj A*Ul cJU L j wJL» j _* y ~4j 4-a- t ^ u 'Jji 3 AxJlia^j j»ISLii> Lq 

^9tvi ji j ^3^ jLj^. 1 jA Ij «aL j^j'l <jl <oaL 

jjl jl j*L..-J aT Aiil-Uj a5^ ^jL 

ji jjL aJAjlj' a^L A S' ,^-C^ «JaLv4 L ,C^mI aAw (J-jSwj 

^gjj jl j * j?r* Cji I 0-»l <_5^L jAi>l»A La ;'-L ..o-^. 

. -Ij 1 -i OA L*i (_5j^j I Aj j I j_J , ^ , - l lytfjyl % ^ 

(JaIAj’ J «^L a5" IAjJLj C-«-i <Sjj^ AalaJLi O^ Aj LjIj L 

i$jj* £jI ji ^T \^ii U? _j t Jjx ^A^-rr* ^C* ^v* ,«Ua5C;^ 

Ol^fc. A,^ j^j Ai Am-j~ 4 ^ ^Jdij U <A1~«I AXAj-J 

.« j'y ^1 J-^ ^3 

*^4 <(»d4j^ Ij °j!■“•?■ J c-c-lft-i ^ijjl a5GT iS\ji 

^_CjL i^Uo^vJ 3-^i Ij 04~^ A*.a <jljJA (1)^ jA aS~ AAmL J^9\.yti 

^ oIajU- qjj 4 a^I y_ <^aUx*I — Spiritisme * 

. j* . Aj^ 5^ Ol^Ajwj _^4 jl 



U J jbb-w IjO-o-.*.? I Lu^ J l_£ji*l J 

aS^ Ij is-SB.* ^1 L J bj (j_)^ uA Ij ClIjS «jLj L • 

.j^OXw (J^Ji jjj *^b*j Lj l_yl oUL*jj 

(^g (_|j Ua a . C»*~j Lw ( jS' a-Uab a.ib (_,~&y ^»b 

lOj* £+£.'■& jl ^ .*bib J (♦* -^4 

oUj (jT jJ Jj Owl *$y> *^* ap. ^ jl **-5~" -bJ-i bc > ^ olSCk* 

a*>J ...» — ot~r* ?* * — ^ ±xfi J**) 

(j-sDjAJ Jsm l j^i^ .j J <jT C««jJ jm (^Ijlj 3J*' 

obwoljjJ jj*j i^jjl oIj-aoJIj b ^Jj bjIj ajl^l 

.ii^/f< 

jlf-j (i»-UjU o^L*)) ^^-ju jJ jS'ijf aS' ^ylx«^ jl jib i-ij+p 

J jS~ I-Uj jl jJ Ij ^ l^x lya a. ^i?eJ ,Jjls j~C- olo^Pcj jl 

^L«a>I ^j'Ujlj^J i_.-a- j-i <JjL--* jLbxil ^ji T . ^ .j Jaitj • jJai 

J (Jo _^x£)l tglfoljy* jJ <«U5~" l_Jjj IjlfjT Owl jjtf J 

jjA ji jjA> Jwol*» aL ma I jJ (.i Ji_jjPci-» ^wybbi-4 

i i If JaA» 1 A^w'bi. jJ> <■ wU5C_j ^is ^U_;Xj L* v (Jjb»^ Ij 

# JX^wtl ^X a Oj L-u 

aot.il ♦ ajT" ,5j5~" c*jI> oLo^ptT ^ol 4 j ,j£| b ^kTj^r |*LLj 

L^o I jbol Owl ^iXo *lj^ £ij*“ b l*Jb aJOIj ajb b 

^bul jl JZaS' It ba . - ^*)^ (_Jj li (jl^*j 
wbyaa» j A^pjS iS~ ^ J tS~ JxliX^ ijl^X^ 

A**pji jjjjl b jl ,C~a»L« jI^aSI j tj^Jj b (£•£&' 

OT |*3ea* Ij JS& jJ^IjJ^ j-i a^b' ,lb>i 

(5y-«Jl Aj j oi jlj^a IfJjjXSOl AS^ AiyaU b ,£>U 

^jjI a5 iXXa«I ^L«v^> , Ji fjs*** JXjLaXj jU* 

c*~*aI Ul .JoL^ jjXkjl^il <0^3 j| j[f o^jS^ (jl^s- 4 

lX>*«j ^ \&> A**pji I aS^ »!'—■..J I ji (Owl ^5o ^ j^ A_ypjj 

ob»*3lj l^bji ji ^1^ aS" (^laJXxT^ 0 -jl»^b a Jo I (jbkA 

, JJj IaJj O t wk J n I ^*1 «> I JI -Wkb IJ JjJ a-OI (1) bjj (j t b ‘LS" 

Jjja- a^. j ,^Jj Jjb L?c5" -UX«Jl-U^ c_5ojb ^Ulfi ^L». 

_J O-Jbvw Jyj La X -j ( ( 4JUtO ^Jl j*ol)) f-3*^ * J?*™***' “b b Ij 

. Jo (jijLwl J j *ja. (jb ^Xa-J (j^ 



J li I j cJj JU y ♦ Uj_/u' 

— M *\ A ) JJ-JjjIj Oj f- <( M i • — U»l) # c)>***«j" 0>f- <-*jj 

— Uo\) jj (MY A — YA^t) ^J <(\^oY 

— \ A V * ) **dji Olj <( M r A — \ A 1 \ ) Jr*' «( 1 \ • I 

.^T j.jV (\ r — \ a*\a) *** uKa^ trjjjJji o^y <(m*t 

JLsj j t^JUk oLjjpu ji L* l?&ijI jj 

jl , £ J®*" AjJu^ioJjl iSj^i^ jL*»j oIjja^JIj j <1)liT aJ 

((AJL**O^S^j I I)) Aj A-' LwJ Jji fl9 ' 

(jLxj _j j^L.1 a 5C~> I lj Jo j^p ^*ilj ^jj Xo 

,oj j jT 

Oolj j_Jaj |A\8 JL, jj j-^. jl Jp Oj$ 6'j 

♦ a 5~~ Joj^ 6 t^A*j tJl— jj ^i» , c~*J a*«2I jU *S" 

A_*jJ j I^A oJ Ljyj LS~** J_^ i—-— b JJ^vl ji^ji I ^1kCj»u 

I^jjI (cj^m ,l^-*jl ^JLo < j*- cucj-* j a^bLJ aJ^JT jl 

AjJ jJ yi jS* Aj )^.y* *■*'‘*1 _>ji— J 

aJ$C£ju »^f- oljj a 5~" c—I ^^*-» o'*M P>»* (ji' j JjjIaI 

,J^uL;wJ L^-voJ I Ajj)^ 

jU jI^ao \h\s Jl— j<i 0 >—*j .£_ .£ |*l? eJ ’' 

.-^ i>r" 'j'_)? t '* (t-j’l)) m j *j?- j e 

jb 4, W** (a=l 1_,V g) oljj !Vf- *5” •‘j- 5 /" fol" 

(es& o x \ • ”'* CGSE) jb j ojj-^* ^j' ^ j' aJ - ^ 
jj iS' ojj-^A <i)ji jli JT 4 c-»^i Jjl*^ 

oAJ^ kSjS «j'*^*' 09^9jJ 

j oiS^i ji (^laeJoJo ♦ -tjJ OjUii J_^p- oJjJU-j ^c- ^j! 

l^T j -? AjS"|jj» \j CjIja (jjJjli 

lio Jl*« IacJ ^o J Jj J^*o Aj !_$ Jj 

^Ijb l^oT aJ” J-i |»J- * -* 9jl^j L«l ej|j J^Jj J^ow oJ 


Joseph Jonh Thomson * 
Jean Perrin ** 
Robert Andrews Millikan *** 



bi jl Jj^J ^3-^^ d-AjJ li ^ Aj^j V ^j3 ' «AXX***A i^J Jjbj I 

J*J i f ( jj£Jh j U ji ^jiLj^lj • ^jj5wj k_5o^)b 

Sjl^oA ,-bl^a. t^LLc .((J-iL-wj (jl JijJ (jj to . 

J 4 |«jL ^bL Aj |»A» jb b J }j-ii+^i o^j+m JJj** J tj' w ? ‘ 

.C***^ l_^>. 

oliUux5~~l ^xibji i^l ji c~wl y^ aL«j — <Jjy&\ A^tiejjL' 
»|$ol b j oIaaLL jl t£jS* j> cjjj" b Lit ♦ j&\j^* obb^-CjjJ 
Lj 1^-) Aj^^ej ALm^J b>Uu &S~ (_y“5v Ij y L Lpjl«A> 


obe-^j' ^Xjo ( ^J~~r* |*^> iSj^j b AjJii *■} Jb^ I <|»l>Jl^4» J 
(J^i^l j*A ^S' ji Aj|S"lA». i^LoJoJj jl (_£ldi^.£i 

jj^li> j j5~jL$ ftS^ljli oUJlk* j c*IaaLL< jl Ojy&\ 

ji j (j^ ^ oLj^?ej aLuj; LI (jij? _/*-* »‘^ L “J 

,cbjT CXob oT J \zJjf j\j> Oj-*jT c^L' Jb'b iLCj^J 

o^DI JJi aT~ (MYA — 1 Afl f) O^bl" ‘-£>j-Ufc Vb 

<_£jj£j‘ i-Sb A-yby ^jj| <_£L^ <c~£b oLjI oj>^3l C)*ji ^ybilj aj 

,^jw jl oI_*~r j 1^1 jl aL>L *S~ ij_j1 

Juib ‘^S' vi>- aL»j Aj!j>b jjil J ijlAj <Sjj^ J “*•*“■ Jb^A. (jjl 

t‘ jl (^ A ^r'^ ;A \A^V JL ji aT~ (Sjjji jb OjaT*I 
(jLj jl ,A*£ AX;».Li _i ~^—^>j a• f 3 --«»-j «jij) ^jJjl o^Nb ^j£m£j5~" JL. 

aj^L ^jI <jL‘I OA^j ^ILLs 

aT" AjL -$^3 (^IjA • JJ^U>ol^ JL (j^ jA 

x-il-~i I *-*!& aJ^L» jl J 1 ^-ajI jl j*.L j5“* (_5J>bj 

j L -X ^ L Lvj i^ljb L?? 1 AX*«j ^5LI A^Jj oX) L l^~Lj Aj a5LjI djj»Vb J 

i» 5L c^yJs L5 I_j a S' c- 4,1 olJb ^-aj! A«jb ,cu«.I ^aJL ^i'l 
Jjl^ \*k • • JL .ijb i^.j <Jb^x5Ll jb y.yS~ i^iL Jib 

,-k^L Ij o!ji ^1 *jf ilf-LL (\ \ • n — \ A^r) »ijji 

i\.t Jl ji j_j' A ,-Lo Axa^jj iS^jy*. 1 J_>^ 3s* 


Max von Laue ( \ fs.\\ — \ ‘W •) * 
Hendrik Antoon Lorentz ** 


r 



jl I J jjLi u5o bjb^ 1 ...» : < 7 ^ J^' 

b **£"" 6^ jfco j~f~ yLij 1U • JL .aA-iL-j 

,2>jS~ £frA» i_jk jlj^H 

4 iy"""* i_5~ji bl_}~~* jJSCi-. Ij L>Aji^j _j i_^£ I 6 jjj-*^ axJI 

jjb Ij Oj^r^l b^.# by ^ «-5o^J (_gUlc ji ax^o (jt 

j g jli ^^a«j 6T olyaiti-j tSjrf °] lAJl Jjjwv uxi'i Ij <Ajiy"” 

jt a 5~~ *—>jgj jbT oLaL. >^Sji Aj , AjAjiy" ttl 

b Aif” ijj ( >Z +* &jb A1 * .....< ^ I Aj bjbXi \ ^ i • li' \ \ • \ (JL* 

. j-^-o I A^. {gj L.. J CJ i b Ij A I A£ I (^jJ I b>b^I 

m = 1 ,MosaX\ - ~ TA g 

e = t,A*rro* X t •-'* CGSH 

0_^a 5^” b’ aS* ^yy*vS\ ?Q.vl j_£ibol A_a* Oj^^l ^ibo! ( j*J 

^Jb- j^joIa^oj L ^x»- .•^~~** >& L c^bi b-^T f** 

CA^oL ^.i 'jji ji ^Slj ji . Aj L ^y^Si _$ t5ljb 

. !yl fJ/& b^N L (l^j|juw4 J Cjlji j^J i U Oj^l 

J [•^f- JsiSd Li c^I^J folj^pej ^jjl aJ& APtXA pyj (^1 ji LI 

,i^~«vo ^L^.1 ol iLul ^^xJb aj j lx*J yij" jb 

4 Ailb AXJuIAj i^4^_a ji l^- ~> » ij b ol^^l 

bil (jy* A^Lj! A^ut b ib (juii Ij b^*«l -LL bl_>~r* LI 

Jaji^io AjIAjI C~«l yL^* bT b j ojl-bl 

oy^ ij jl^-Aj* b^ b b 2 ^* ?J-ib AX^il^ 

j~Jo (jiibol uXj^y Ayj^a. Aj j jbAjbb ejL*n ^>.1 

^ I o _^'f~y. b«j A-jt, l^JL) ( >b AjL^<* Cj b aOL. ji Jj Ls^j 

, C^tS l^x j b ly T Aj J b _J Ai^vJ 
Ajuil <1* bj_r^l <b~*i’l 

bb^AiAjy a5^ Ij b jT L a 5^ ijj Vl»- 

a 5~” i_^J b^^ . e»J j l_»^i Aii_^aj ^3 AXmA^ «A-/ bbb ji 

ji .i_jj oa^5j! aj L- Lyi «iL J^jIjj bL? 3 c^LaAjAj j_y? 

or 



j j^ <jbl Ij J>_jj [“j 1 ^ o^Jg j^aT ^a >Ki iSjji iUxct 
. .Uj^Lo j*" J ^ t£LA*U^>_>S J >-^ijlSoj 

_UX^A Ji O^I^M/ (£j£.9za*\j lati **J i_Tjjj oUlbiT'l UiiJU. 

OlAioJiJlj I ut ^ r .JJ-iL—a ajb' 0*^l^«r a-Uj Ij j£L 

ot tSlajb c5-Jj_)j Lai . 

UwT ji b' ?%AiL>^j^-* b r Vl U 0$jz£S\ 

ol**bt£o b l^T o5"~ j*. a^a-Vb j Hc^S~y* j^ b Jjjj£lu> j.5 

? isjj^ I 

<b l^jT j»UJ LI Oj^,£i o*ytj^. oU kL j JiCi 

j 1^ J ib«j| <ajL<£ i^»<«l |*jV • •£'^■' "2 * Ajubj jjJ I 

c5JJ IjlfjT ^oti‘ <C*wL pj'l j-i tj U> 6j>50l 

.ol xwxiL * jb^ 

l J>'i\j~j Jfi jjh> *S~ <yb ^)l jb 

0j>- Ij OjjZ&\ r ljT J C*5^L. *LjA (jL) ol" J^ . *b b ijli 
Jj5j£~~* J^t r * b" ^ ^ j^i A^ej^r* 

j-5 ^«Xj O^' ^^»j 1 4 . ^>J l-i c^L^ j«j I Jjji jJ ((C5>^^ Aj» <l 5^* 
»Uii ji tSi^kiu 0>^- b Xib jl jji ji b~*^* p-Jit Aj 5^ Ojji 

« Li.--.<a L, 

I 'jf ♦ a 5" -UlJb Ij j^J 1 iAX~u>^Jc~ 4 Ubl jJ 

■bj- Lx ^jJ I J tJ_jb b 

Jb Js>jlz» j^jjl OJJj tj^b a^A I p*jl t£l_^ JJ^UvJb ^bj jJJijT 

j UU jsj I Jo b jf-j ^j*jj j^lAa«Ajl ^ bv^A ^ -Luj^o j l^yb y 

oUL*ji -b*L*o aS' yja. ijlSbA ^j'L^oLbJ 

jl <^la-U <C*J C-JjU <C~jIj c5l«bjj <b J-yalw jX9 

Aj Ia Ojj&}\ ^A j*jl J ^ ^ j£j c^blfc 

<-5o_^j Ij^l U ijSj .Axbyalw <jjf b‘_j5^ ^beijl C^Jjli' b La«^A jj» 
^Sjjj JU. ^1 ji j J-u5w* ob._^J L^J j _^SCJI (p~S~ 

_J^J aJ^AxJ ,tiu«.l lA*l^._^j oUa 0 ISL.JJ X»U*J cffljl-J aS~ 

l_ri ^*->1 J ^ L-yb_JI aj U.4: a5^ -*o I btij I j I li")Aj 

b ^'•■.^ , b ^*j I oj^xj , o«>,l j-s>»c- i_a.1i> jb ig^b.a» aj L»-!i b 

ajjjj Ij ^l^juil (j'i" <Sj~-*~z2 (Jx?* 



b J; jjfv ,—_J ^jT lj «jj_jj LI . x£Lj 

! X ^ IXj X- j be} 
jlj_^ oVUojI b ^j I Jx» LlU-ii y* jl J&j 
i£$3j J .XXa^JLj lyT uCxxJ b j ^al?:.-i I^i5~j 

l j A ^ > ^ ^ J^*"l pA Aj^r} b oT -UXi 

A>Xj ^j| Aj ^oL* pJl J.1 u*^i I Ajuil ^-AjJ^I^ (j£jj AaILU^ 

(J^bu l.oyu -? il X tX .ibj (js®* |X I J ^ l^o_jjl£jl oj L«i «bT~ X-*j 

•Sjb. JX> \ ^ • t JL, ji _jl , XiL_* tJZ j +a.LlZ jt> ^Jl ojj '—LaJ 

i_-a) aT^ tj^XT j* Lb J A_j^3 j a5” ^ L Aj Ij I lj pj I j I 

aJ^ J^i ,ji^i • obLf^l^JL. |»U aT~ (cx£L ^.y^ 

(_5 I fX»X« (jl_j^*A j b b ^X*^xJ L \ • A pj'l — A*j^T JJ-b 

jl} (J-ibt-t ajL*i ,J3$yi jjL*i jl_$^J CjVLojI b ^yL* 

pA j^iaX*A _J Jj'b^-I |^J I ^y^Pc^ jX A^jj^bj X?uy^ 

, x b 

Ij0>^*j' (JXj <jl*Lx£Jb A-j^ Lj ^Sj’ L X jbil ji 

.XjlX*» AjI^I ^l^JX* ObT jl X liflj .XiSjjX 

Xij5Lj ^*.». d)bv«A i y ^*-b ^ x. jl _jbj o^*? LI 

_ 1,**—1 cXv jL-l ^*JI ^*jb A 



^yLb Aj^?ej 

l_5^L j» jJ ^XXi j A>*)bt ^jLb Aj^ej \ m . t **S' 

, 5yi (^j-ib j LwJ X^L < jLj Ol i£l_^ x5^ C^it ;; ^)l ji j^Jx jl _)_J^ 
ji (_£Lj_jiLI aJLj^a ^JX» x^Uh ^1 j} 
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ajj^I O'yy. j i—jl J-i l o r Jo^jj cSjb- 1 i^Uit 

. Aj I c 5 j5 uAv 5 Ij Ja 

( 1 A 1 A — 1 A \\) * ^>9 «-^lj [Jl* *1*?* jl 

^U-iojLiu, o_jj *uljl lj j^oL^hi l^T j I <J~9 (JU« ei *S~ 

£&•* J b (tAV\ — IV^T) * * J Jlj* 0>?* JJf-^ 

( 1 A VV — \ A * * ) ***OjJb‘ ^jSi [*LL j j*lf iSjj 

l_£lbj OL OwiA^* J 1 oH Li> I , A) a U I j 0 Ij^J J tjyj ly «j J 

j»Lj (♦* jl (Si aj^*j aT~ ajaj^J* AjTy 

jbj*. jJ jl j C«l *i/ (\ ^ ♦ r — \ a n) **** t ^&»l 

«jb ji ( M ♦ V — \ A T 0 ***** [»LLj b jkji. 

jji j^fc j*l ji <—»LiT L-iJs D -ha» ( j£jIa = j aaJ a£aj I 

^jj! <AaL Aa* j^» AX^jj jJ Jmi j bcJ jl l_jIxsI A*a« 

CAjlseJ ^Uj (JA^X^.1 Aji» ,jS3 .CAwl AXaT jl A; Ij t^Jja^ 

ji b _«lsi a 5~^ c*-iG <Jj*s j ^b j^ybol 

^'bjlii IjlfiT Jj CA»I AIXilA jlj jb^piuiJb (5l_>J Ajb i^Us ^il^ic*. 
ji <A‘«i«j i U« ^» j . <1 A < « I t3^ub< Al.iL ^^La» <XAj*A> I AiU jl^tiT 

(^LbA**^ j£b ( \ \ . \ — ^ At \ ) ******C~J jk> jb»j l j S ^> 
ib jl J ■ 5 j>* b 6j -—j [*bbj j {J Ss. J (5jT JblV j ^bil 

(,5j^JiT ob^Jdj jLiijI jl jbT L ^yluiT ^ac J>\ ji a S' 

^ . AiloAji ^ 

<ia~**I lj_js (JLaJJ) jl (Sj jj^ J wij—2ji 

iSl^i J J L Ia^jI j Allsbji lj 

Ajil*^» 1j jj I^Xi ^ o I "b *"i (^^ A ) Alla* U» 

^ojjj jl A) AiL > . ol L-J I ol y^ 3t »t»J jl Ipjlza. A S' (Jiijj 


Leon Foucault * 

John Herschel ** 
William Henry Talbot *** 
George Stokes **** 
William Thomson***** 
Peter Guthrie Tait ****** 



aj ,t—jlxil Ajo) b _j j U i a -U 

Ji J i-jjbil I_jjs j3jfJj\j3 i>jJajx (J-yai-j ^Jib 

_j I Ujjj Aj j ^ | f j ,} t ±jT |^!*^ jj •AOj^a* ^ l y »»a*« 

,«A;~» u 5 po o ol ^-*1^1 j! ^ a ijL« jjs jL^L) aj _$ -A~>l ijI3 (_£^bj 


^JU» Jjl^Oj ^yLls Aj^Sej uj£5"~ CO U J Asticjj lj 

J (J j » A O <jl.Aj ^~jlL» Ailixlo ,Job 1^, jb.b cS' y. 
*S~ j*JjjT^> £jj Ij <jljiJJO-ji ^Lj lj l^-il j! iaii . ^jjO jm 

. Cx»l oil a j jS' jl j*j 


* Cr^J jl>* <Jjj J ^rU-iojU*. ^ a *\ A Jb* ojl ^ a jjj 

a^-^O) j (jlx*.j-U4> j j <_iLil j»Kx* ( m • V — \ a Y i ) 

, .1j» j i. T .-i ^*JTjr<.Jr> Ajf” Jj ^_jLJI aJIa '-jJ? J^ J^JjAjj J*b 
(my* — un) jJ~j-I jb»y Ojj ^^xJSol ‘-£j_)J JAOAili -Uj «U 

OaIa iSjj jlla£»l Oj-^i Ij aJIa u-j.lg (jl^o.4 aJ_^». OxxII^a^ 

i*^ 5"""" IjwO aJIa oLb j^ Ij J>jj (jb- 4 * <J>j5"""" ijyJj} 

(if^J-*)) ■ 5 ^r» lT*^- b ^jj A^” Ij j *.sAfc cl)T jl 

ija. i_Jt£Jf” 6j bj J> yJU^uU Ji , XxtU ^jtaT j^eCS- (jAjU 

j ~ 5 '\ y *\ *-Ju juU _ji ^jA _3 AJLxAjj Au41^3 j*»^L& bx x^ CsA^3 Aj 

(JjjlliJ ^1 .JjJjf C-j|y oboXuby \A*\A Jl— 

ib iJlA^ AjJ u c^ 1 jboil Aj -wJ^-T" ^_»-- j -~ j «U£ Ia I 

J o-*a!j jl Ol j-i a5^ ^jaS oj <-yji> (jAjjj 

b jijjl ixjbdl i C^ ji^aj j ^ o^^4J 


.«Oiljl AJbj t _jj AjJ^TcJ)) • Oj^a.^ Jjj-b _rij 

\A^e jb« j^ <^>»lj j*yii ^Jjxj u£jj ji Ij j»jJa 

. ijS' 


Q^n-urY)/j/ ^>Lbj 

v_^j b tjjjJ oa?ejj j^ <_y4 0^l_^jbv ji \J^~■$J*' 

^Ij^jl jl Jj-H a5^ \ 1 Ob^ jl .o~ifAS^ 


Jules Janssen ❖ 



jjjy 0 pA Oj+i a 5 Cju. (ijj j**yj. jI j' 

jl t^yy, ob£ jl • •‘y. 

iS'$ aS~ I $ sjj lj ^ tu-? -i cy k-s i > cj j I j |» l> » ■<..i 

. CUa-j-J Ca-sI^ *J L*- 4 J-5 

ojIj AS' A^*£j ji ^xkL , ^ ^ J 15 

jLX*.J5 1_}I y^-i L)1^A ji J ^ J . yl^ JI Ls «-U£ ^yi-s»-lj 

{Sy^s***^ 1 j ^ i£iS Lb ^ \j^3z+u j 2 (J Cjs^ j ^ 3 ^ j IS”" lI^ * **"- 4 
(jjbtJ _jl ji O1^ b «0T"~ XU< ^ »> b l <n 

.^i^r 

jj j |»_^-'b j^s- 31 ^ A *\ \ JL# j-> 

J-i J J-5 ji 1 ^—. w> C-j j- ^mj ^ A "\ ^ Jb* 

Ajt^il oL ^ - At «jli j.J ^Jjl^T* \AYA <Jb« V • - 3 J 

.SjS' Oily t j*^til iUoaI t?l^i iS'XK' 
o.b£ t-SoijJ (p /^jI A*«£l jf 0 *J ^Li L?-^f* (_^ft** 

J>j.i* oLiyei’ jb^f- jl *S~ 0 *J jly I jl tjb^A. .Owl aiy 

i$ 1 a A u ij / u aS' t*y~* Jj I ^>La5^* «j I_^aa aa**I (Sjj 

Li VU*- aS^jjIu^ jjoa aJji jjj jl jLol ji aS~ ^|£c 

4 J 3 J ejljj^ **j i»Isia aS~ aj*-£| 

j **r *^~ b t^Lt ^ju*i jjj^u 

a^JI o Jj ijjj L j jLU-il^ jl j» as^i 

«jb ^jjl j*A ^yS'lj*. Cjjyff j&> ji j »^b’ oLoLi 

9 *fci.*i*-vI o*XmO jjl ib cS'J^^ IxLt l^i 7~^&> 

jU^i ( ^y* c ' 1 ( ^ji y 

y>y*- ijb»ol < j -5 

bLxa-l b 3 «ily Ipcj jblij <(J.sb w i j ^ bw ^3JoiLi5 , ” 

(31>> * ^3^ *ci5^ 3I ojbj^ U>Jaj o 3 < » »j , ^ ^ j»^^J 

2 ^ 3 . oD-Aii jl IjUoAj^ 31 O3J 3 ((Jiu*^i UJI(J)3* 

^ tji J JI ^ I lj ^JA. _Ji» c—i!-b <-T"b 3 ^«j Lii> 

jU' *^«b ^jLa C?Lb i^^ixpcCi Ajy piJ aX » - 4 3 ol^v^l! 



Uj LC™™ aj jki 


£y*j f*^l tS4jj’ ^ «-*-» c£LL 4 ^ku. oyS ^I 

*■- > W tf J> *’ n . •* • *Aj (Lpw ^ 1 jjjl 0 »lj ^ ^ jy ( 1 )La J ^ , p+sS^ 

£?*y f*j’l (jjjj-i JLLL oL_)a. ji ^JJJ Jj-Aj Ij p—f. 

4~*jI • c *«»l o^L j L, o I* .-Ua^ 

Lj L a^L /j5"L jj '~S'j^ l^ol jl I** ^1*-^ 


. JcsS~ j>. 

<«*jL OL (_5^^iJ J4.)i ^Ij^vaj £ I |*>^ 

i^l^ {yy? «c- w ^ *Aa 1^^ j9t~i y^jji L aL«L i—5o aj 

^‘Lb JuZ'P' (j^- jjjl jU-T Lbj t OjjjL — Jj^j OjjLi fyey 

<£jj~* jl jS' AjU AXa-l^il (jl-Aj ji aS~~ ly 

,C~Jb ( Y V A Y — \ V • • ) * JjJj* J-»b ^jU b *iL <-SC~~» 
1 _£Io.}|jjL 0_}J A^u/L^J .AaIa jl Aj~~ cLLT" jJj^j (^lojl_^jli. jJ 

<0l^u^j|^ yiyjj^jL* (£jjy AJU^a . y j| yl \ Y • ^|4 A5~~ 

(J^* i~irfe.ji ^}yy »*y ax.£L o4~f* pj-Aiij’ t5~'-?^ JLj J 4^1 

O*)* 1 —.-. O .PCJ J i—« * • I «A*Sj I j 3 l^j O L^ 4 j ^jiij_^-> I Aj 

cT j^_j 1 zj Aj "^SLj olj«A \ v Y fl JL. _)^ . JiLj jUU Aj LJLjI ji b^J J * 


6^j5^ i_-L. IjJbrfJ ^ c£j4r~*? Ayy j^-*. ol>-^Av?l \yj (j~* 

JL; o'f olsj oL a jl >^y 

C~*ol_^j ay .')}4 li" ^j~r* j"* 4 *? O jyjiaj j h j^jT JL V ^ jy*sy 

IscAjI j^ (J-*^bj jT jl Ij J-^j (*J"J _9 V*^ J pJil 

Aj Cm^jU jl ^jmS JL 0 J C—i^> Ij • i _9 3 “ (( L -^4r'l^- 5 JJ-M 1 )) ^5^ ^ 
,-ULj ( *Jaj ^VVA Jl JjL 

Ij tS-LL* jS^i i~j jyjlaj oLj oLa ji 4^^ 

. - L Ajuuy _j Jj«.> 1 Q-yy» 

_aj J>-A ii Aj jLi^ ^j~?c£- IajIT i— 5 Lu~— (_$j^J 

\ Y • £+£■)& jl ^,-J oLX> Jjj^-j dyji « ‘-^r'Lj- 3 

^-»a5””" (_$j liI 4 .4 1^1 ) A 0 ^ JL ji Jl 


Daniel Bernoulli * 



Uif \ \ . t JL- jJ JaSi >» ijj AZiy ( 1 V i V — l V l Y) ^IpU 

. Jo Jo 

lj|Jw< A,ayo 4 '^r**** l£jy) jb y-'J-i t5^ \ *\ °*A*« 

<JJoly> jy \ A Y l (J 1 - J- 5 .->y jjj»j-*li ,V*> jb J- 1 3 C-iljT 

j J y»- Aia-L^i j Oj l_y y ^y-b*-o bS' ( \ A TA ~ 1 V \ ' ) 
jtJo ^jvS' ^Ajb (Jj jby ^y l ^~rr“ A~o>y Oy 

0>f* \Ai» J 1 " J- 5 er'i <jj5 gj jl Iji-i-y 

J$j£ jja ^yL*5^ ^y bj^ <j>s* aS^ ( \ a a r — \ A \ \ ) jy~y lj y*a»- 

^y-aJl (_$ly IfcjlT <—lC~y_- (Sjj^ ^}bjJ a!L»j (Jy ^-»o 

( jioS*JJj5^iaoyi' lyj . Ju««y t_jb>cj yl ^ I . J llu>y ijjjJ 4o y „ ‘ , lzL .. 
yly ji Caly t$ly JjoVli ^yo* j Ajl^bl ...» y**. jly*j ly> 
J Lb 4JU*y jy AS Jy ^ a ^ Y JLm jJ l^-Jo 4 Jo (|^yjjaJ.>. ^y^cil 

.c^-U jZll* j Ij-j ^Sob jj lj UjS«y lj 
j J .Aj b jIjT jyi Aj c *~*~J ljijyi)I<yii« ^Sjtjbi j-j ly ( yJa- c-i-c. 
yljyj j^a t£Ja» lj' Ob*j <-M Oiilj <-5oyi (y^St ^Uj 

A*a Loyi‘ \ ^ Oy Awj jJ lyj < Jy ol;jJ oT ^yLJi 

lyj C~J u-^^tx: <_£L. yol _j) , JoJ^w* Jj lj pj I CioJy-y« AjL*«}bi 

*i53o (_JlvX»l l^-Jj aJ lj |*j I c-jiyy c*5~~U \ a jy AA«D^i 

, (Jo ( yJu' 

<jjio cJjmv i_5^L?cj oy«M> y !_j j iJuj ly> ^Ia«JjI ^jj| b 

(^aaa — ^a^a) J^*- o^*«y jb'T j j {J& 1 ^jy (^l* aj l^T 

jb L$^y lAo ) ijL" jJ a 5^ Jy I ^jb j JoJ»Ji ybllo 

\Z~t- J*u I J-i ^jixj . j j5~~ lj (^b&J^^L* 

\ A * • Uoyi (jJj«U& t5^y * c~u,l jbj ^la^Jiu-) 

, yjloj (yy j! aJ’^* jJ '—~*l A^Jb' jj JL* 

* - ‘‘-* lo fj*i■■) '-■ ^j-“ lj ajbo lCvUaw CJj<i..j |jjo 

fjjj^ v^LJT Ijj^j lyT ( ) A o v) t^yojy^T* j (l Aol) 

'yf t boyi' (^AVA) ob^xb J (\A1») Jy^u 

jjy. 5^1$"" jy*j l Ay>y Vbx A S' j~* ^laJj 4 ^Jj|.> lx**) 

Ob>-t~-b jUl t ()jLJI -Cj jl|j j b a5~ Jy ALiiX^j (_jLw eJ jy~* ui? 


% ♦ 



aS* Ij _ji .H(jl jj lj *Ci~— ‘—’jc®* _y«»vJ)) 

(-il_^£-l JljIjS *J-Vj| U J-j jl t£jT fJtjJL^U^ Hj^i'l oljl^l_}A 
Ij aj \i , ' ..4 oIaX^U, ol£jl |*£*••* Cx 4 ^ ~'^ 

jUzfrl ^Ss- JJ-\a. -^y* jjjl . ((p^— ja. ^Jsjya J& A.) 

iwjlx5^ ^~yo 4 “ J ^l*- J J ^ J^ 

.,,X»U. |*j'l)) • ^S\y?c~> yJ^. (ua» Jl—) cJ ,<S ,c_j 

,, 4 jjj^»l U J ^ a.wj OjLi Jj C~wl «Jij 

o^La Jl K -y~\y! ( ^‘ A ~ a - '* - Aj *Sr^ j L**j Jl^a- l j5^”V 

jj (3" 31 ’ 3 «ji^jJ-^Li olji jl <-A*iL;»4 

<Sjj£ ...» • A^ijj ji (Jo \A^A Jl— 

,((Ajil». sy *lT" o—I aLmv! j-iAiUk* i_5C~^~u 


JU». Ij ^jjl J^j jl£l oliL^xT"I J—« t j£J 

(5j^ <-^J 01 jl j JjUJ c£l?* ji JT jl (V* 1 t£/l *S~ C-«jj 

jT aS~ c—I pL*o.l JL.~ -» .L «jbj.5 ^L! jl ob* 

IjjU l*+£S' <cJ«- fL~*.1 iS^t/' ^bLj J (j*J L/®* ^ 

.i yZ~-» eilj ^y/>y> ^ Jiljtf 

% ui—j_j^J jj-obe-wj 

A J ■} v-^ j^J-mJj (J-oItb^v ^"Jj AU-£Jl.i 

jl ^»lj (jU-i <oUI Ja-A&tO ji (VI I jl- 

!*£•»> iS^yd*. (jL-i (_^LjJi Ailk^jj ^}lj^ 

(^lAjljl U Jlw ( VT \ Jl— Jl^—J . by+S 

. ^J<yi >ej Aj J*“ Ifeij I j ^ Lj>Jj J Jj ^5sluv4 tJ 

Jlf~f*- jl ijl*- \ VI 0 Jl- J^jji" (•jlf^f 1 

. J (^U jbu«^Ay jvJ .fc A^mJj 

c~i>^ OjJlS j _JaJ LUfcuj jl OKaJt. 

C-jlj9 jl ‘^Os 3 * J-^ L-i-. J _^0 

fj 1 ^ >* )!&J (5^ .^IfO jlfi-T ^jj jljrf Ij ( _ ? 0x ^Lt-^l^i^ 


Mikhail Vassilievitch Lomonossov* 



jl 3 J oU^^AJa^l 

tj,j"JJ ^L*-i ( j—^(jb (C*C^i lj,j"jj 04^ (^bcjlS"” (^“J^ S-’b*^” 

<__£^J I O^oJ (_£jCbj Ij J_^.jj «XC<u i_^o^j j < • > J^' 4. 

jl ^bjlj_j-j «XbUii fCCi^j «i/“JJ (Jjbb j j~$h ajbj^j) j»Uj 

j_j*»L» 45”"" ^fcbc *-^J 3 ^rf~ ) ^3~*" XC^b« ^j^)j {_£l& *Cb~w 

j^Oc-j 3J j^-lj** j^SJjA> jl -X^A L)j«) clj 

_J ijjl -3 t^j-J <_£ljJ ^IajI^jI _j Ia«£sXw^ fC^b« 

• ^ yl‘^<< *■ Ij 4-***Jj J.i iJ J I^JJ I^J 

<C«,jj o^iib /CU~>tj w^J y*J (Jl*i C~ S~j+i b 1 V o 3 (JL* j 5 

,Xw Ili _jl j»Li 4j U_x«j *xS cj b ^jC) bbS*** ^j5bfc»—J J 3 

j j*&£- Ob»A ^ a- » [^>bc ojbji u U* Ji_j-»J ol^Jaj 

>!< [a C~*~»j'l j£st oljl-il^ jl jl .iCij^Li { jL s i po-pol jl t^JlC-l 

jl j-J <JL« $ • cA*tJj*J »^_3i 'J* Ij b»J b^dl j 

jl Oj5wt e^ljCul ^jLy*Ci oUls2«j j^ jjl_yJ jl «jl_j-*A Ajj Ijb/ 

jl j-s JL, \ V Ij «-X*£ *. 2 ?eJ ^^(Jf^l < - , |^* j-n^' 33<r^ 

ji Ij ji ^j T 3 <J-«^ jl o^i Jb* r • 3 C-^b* jJaA Ajjljb/ 

. L tM - T OjA j a^ l^«> 

uX> ‘X-.jj Ob»j jl jl \ji) * jb«T J (J-f-** u^jfc' 

)€ iSj^ 3 i_s^ 33 *I *i jLiX«il ,*ji <^^l_^»4«o jj jyi 

C~i«3 jbjbji O^r* j ^ ^>_jj j 1^.13 i_a**Jj*J i^IaJLj 

JjiiCi C-cl-b |JlC 4j J^bjj aS" iS33~* I **J J *^bi ^5*bj J 

^Ij-LJ iS^jtit ; u-^l-br bi ^ Jb>. j^ ,Jj 

•‘‘'j 5 * jLJl c^U ^1 jl ji -X%A< _j 3*^*«b I^Cw <X»i e JCI 

.d.^-^y JjibL-i ^'Lc j CjLj^^ «o jjj (^Uj^ jl ^jli 

olji ejbj-^i) jl_jXc C-Jt) aJL<j j J \ v t T Jb« j^ 


jl Ij a 5^ I jj I j! c I_^-*> 'I 5 

.j» .AJIjt^ jbJ6b» j ^y^Uaj ^bc^l 
Uj5" clt «X5^ (cOjj^ |»L^-I t ) *~~*>j3ji l j^i_3s jkj '\i 


*• 


\x 


•r 



<_5jLa. j ( J- i £l£J a5”" U 

• C~»£jA~# ijn^?* «-AA-il~ r » O^Lh* - 

tS^Ui ♦Ij^l (_£il.A*j jl i. j»Uv»»l .| I , A V «A^j ...» 

, , , -U^-£-.-4 Ajypci L^o I Aj aS~" Jjla-Ui 

J-XiJ olji jl |»L^>.l ^ 

«^r -^a* j-i Ij t£^* <^A*LL5~~ tji ^ 

,,, Jj ^^ -Aii l^.~o J^S" jl J I *4 jj-a. j i j 

(j"** ji *A5”~ Ij *“ , lj3 L ,Cll*U^J . ^ ♦ JJJ 

^•Lu 0^1 L .-U^UwJ (JjI* o! jl 

Oj*M Oj^«} i-ii -i) C-aI^ALa La Ij «-iL ( _ J |^J 

jl ^>iae*A .iL |*lf«jl Ij iSLjIS’" J ■> Olfclwil jl 

l ^4 jf»,(L i ^-A I^Jj ^Jjljkj (^5"b o^ Li (-Lib AJLiii _jT* I) 

OjV* J AJLiljj ^Lyjla. ^jA C~*wJ ol-^ djb*~* j-»- 

»L«wl C~oi>bj _^»a. (?^ ^ ^ *A**b 4Z«il.> A&jI jl _^j 

.-AaJj 

«, .,c—l ^ ^jj^i ^IaLUj-i Jxi .a^Ljj ,^ \ -Vij 

U O !j 3 aJj ULLj Cj^ja»j) ji vLu*Jj*J Ij Lj*. J Lj?* *—*bt 
oL*^La^ pj<AJL> ^IaJUj ^Vti Jb» j i ,-Jj.Lh (( ^jy*3 
jl I^I^J A5~" u L r . _J L^T t_jl jb\ ji ^’IjXfiJ)) <jl_jic <£*9U ' 

• pO-***^ J-9^ ^ I^T jl ^'Llw 

• -VjI^-i .ij jj d«5^o. jl Lj5"” tS' o*J £&^l_$ 5^,6" . \ *aaj 

jl OI C^J> ^jA*J Lur I J^ Iflv t ",- 

•^tj-P (j-L^ JjJl^jj ^j| j^ ij^ 1 ' [JjLkPca. Aj ^V_^J 

...^ f/ or jl ji <J&** 

u/ (_j"LpI j L^-j o5^^>. aJ”~ o^*l ^^lj L^-Aa I i* L®j j I 

(i^j-cvL jJ'Ao ^->j_j->£> aiL 0 ^“Aj ^JfS~j?*. aT L»l jl LI > o>-u>| 

c->5 ^^?=a ^la^L .AjU <-AjT L_^" (^1 j-L.1 a5CT (^IjJ j*j 

JbTji 

(J*^ 0^2^ T *Aj Ij ^jijj-A ci"/» J . *A^J 

<*u^5C_j (j^_^ Ij 3_j^. J-pe-j LjL olj3 b ( \ • 

»LaJ J^ »ja.^/L b ^lf LjL (J.3C-* ^5C Jib (r 


■\r 



Ij (_Jjl ji i_^Sc j ^1 ?ej ^*«^k.?e^U <I)Lij ji j 

H. . , p~-»U^-j (l)L^j Ij tyut J 6-\ZajA. Ij ioJ£iS~ CJjtLJ 

oJLi JlJ jjjl ji QLl « «^A^ £jj^y& j^ 

UU «)jjMJJji j Lx—X (^IjJ j) • J j 4sj$* jT J 2 a5~” C*mI 

J i-&Ajj .«*k^ *JU»j *J wnO 0*»l -ijj 

«j I_^»A Ij^i I o*Ls-*j j Jj AJ1 ^y*. j (j Uu*£x& jj (_jjj / ! Jj. J 

yj*i ^ic ^y'T izJ jL+j jJ v_jLJj*J ^*1c jIjT A»T~ -Uiw* j>^* (jl-*i 
c5-^*j j fJi.US oSj~* ,^y*\J C—*-b jUl £jI .iijX) £»lj 

, »U ^^ Ij j£ Li <_5C> aj li«j kjsi Ij j I t j Oj* <-^> 

*~&y jl Uj-Ai* Ij jl ^Ifc jtfT t^ijJjj' jjj jl ^i JL, 

Ij AjsmJj ^jlL5a. A*jL ^jj| UwJaC- j -VjJijJLS^ Ia^I&Ij jlxT" J 

. JoxiL ji 





<o> v=»i>y" <> 


O 1*^ 


jJ ry L> ^Lii aj b j .} Ij a Cjb*}Llsl jl JL»al JAjj^-* 

4aA J La ^ju ^.Uj JL a^ ,-U^lw* ■ —^*" J^IL li ^js'** 1 *' 
(1)T ajbjJ Ij J>»* O^jXj ^ J)T jl j -b|j~j Lb jl Ij j^ 
^jt jj Li olc^LL! »LLcJ aJ -u5wj J—bL 

JljjJ «^a>^ oblft C~*l Al**Jl_^j jl JljjJ jjjl jJ *S~ -Lib C*b 

Jl^w Li». (^laJU _^3 (£\ji +5~ Jj5~" \^mS" Ij 

,((?**■ y^L) *S~ xS~ 

^Mufjji obU ^ ^‘Ljl^y” u£j|£« 1 ^‘LiT jj 

4i (j^Jj _>c*- ^*> jIT jbl jJ I^Jj OjJ JaI J*. pjJ>» (J^a* 

*j J cy^ 3 ^ LS^ 0 * «b '^'1 ^LaJj-b J^al 

, JI«-L»i^J 

-'O-JL* ir*^ 0*" aS ” ts'K'- 5 ^^ JjIj y«-J Crrr 
JjJa (_>*?“ Ij n . ->b~ ol^^l liAiai jbT , J_j5 jLjj 

^giiai-j Ajijlj Aawji^ |*Lejl _^**> J jf_^J Ij j^ 9 

I^i5” I aT~ -LjL~* jJ ^jjAij .JaC)L^” 

(_$l J~c- J-*Li pA LI r^Jjl-G ^yL*-* 0sA 

. Jay jUj^ pJai b a£jT AXJl -Litwfe 

a 5~* Jjj_j-*b JbT b‘ £+&'•& JA I_jL (jbj O-U i-i~J £&>*lj 

(5^L obif *lidl ^ jJ A^J i£j& oS>J £>j2Lfe Jab Ai 
.JuloJui ^Jb j^j J OUI a 5^ c—I c-5jjT -Las ^a j^ 

j Aiuil (^j’i ejbjJ Jjjljlji ejlj LjLaJIj L <w>L5^ jl ^jI ji 

IfSf U t_>b>cii! £ j l&T j J C—l . <iiJ j> (♦c* I^ Lia I_j5^* 

•\ 0 



<Ju «J> J&’-j JOO**™* ^A ot*AXa» 4a lx * <J a .^ j*« >ju j jz?*^ J 

jjijlS^ g** 4^*" Ij £jl Sri^- .‘-5"""'«-*J^ jt ^VU^fj^a jb*j JyJL* 

<^U j*A j' C$U L» i^J .■^t'"" ot^j 

4S~" I^JU ^ ^yls” "L>^ «lI j #l_^». •ijiw' I i>5oj_j 

OjJj jjiJ|j> j |*i* .^)li Jjir oUiol^ *S~ Jj\oij\jj ^€ ^*L>‘Jj 
eX« ^a loi tp* j__jLj , J*£b 4xob ij* j 

■AIa^JL* 4:>Bif jl jXi-J «jl_j*A Q'&ZjS' l^j ipiby jb iS’“^~ (Jl* *4 

.JjjlJu^ 

Ol-Au^ob (JL^-s «jj^ t_^ifrl IjUpflX jUl j o-L. Jbb 

Ij ^leJaOO. j*£- '^JlZS' JL aT ^yljj.5 

|*J jl Jj^wj C«ijf jl 0 >~^l Ol *—d^*A 

uS^jj^ *Jp 6^-i jb oliUoTl ^jI jl £ .c~J jt>JT oy 

jl jiS' (Jfijj A^jy^l^A \ A ^ o Jl*« _f~»l_J |»J-i . 

j *J> J* ^ J lyu^ \ ^ r r — \ A { e ) * J 

tO***)^ 4.r iAOj^ ^Ja4a. Aa^O* t£ai^ 4jui| AjJlkw 

,-uT^ ^Jj» Ojj^h 40*.J <-£> 4i"~ jA ll> Ail jl 4 ] ail <jT j,j 

ji lS^j<£ J cJUj <jjl < 5 ^U ^c. ^Ijk 

j ci« <« (jU*j| 04 j jl |_J|^*il t^--a Oj-^j Ijjj ^o3c-5lil 

\^Y Jl*. ji flfwl j* c?Ia ( JjJo V £> Ojj-^j (j^> 

J ( \ A A V Jj >^) ,/d'j ^UT jbbijC^-i jl jii ji 

**«jV j>> ^-Tl. (nr« - uAr) J^b 

u JljijZjl c**bU' j «jb )ys. J_^L j! Ij «uoil ^| ( \ \ \ . — \ a V \) 
4**il 4 S' j ol*Aj ^jjl j «4 aL i-. l^oT jJ Ij ^ol ji j 

*SXi ®i_^J olji jl 40*.J t_So jje^* Ij I^j’T l j£^ij jl^T j-i) X 

\ • ^ j! 40*j*A (_5j j ©bj3~” j L.W f 4A0**A 

u-'b’ j j fJij O-^j t£l^ t-jUU^I i_5Cj IfXi 

£Jj-£ «jb OliUo5^l _^vaA Ul cS^J^-jbjj^ $2> 

Wilhelm Conrad Rontgen * 
Max fon Laue ** 



(jl^JI \ A ^‘X (Jl*» a 5”* A£j£j5o ^L AU j^jJA . J>_jJ aJci 

<-^.4t.5~^ Ij i_£Jj *Xa CJL-»>.*.» l -i ( ^ ^ * A — ^ A o Y ) ; ' : (J j^-! i£' 

L_5sCu* AoJl3 jl O* lj t .444 W .4f ) ^jO 1 a il^ I C'~ d^'-" A_5”"~ 

*jyjb ^ cSj^ ^ °b^ j' °J^ J o' 1 (***L>-^ 

IjJI Aj" a^Lcj (c l —aji) 1*^” ®jj Ijlf-iT 

OjjZ$3\ jL (JjL_j (jl jb J o^i ji’^jj^Lup Ojjj*AsA I jl ■Apjj 

. Jj»U^4 

u^i 11 lAr*-* /I (ZnS 5^>) 

(j-LjU*. j J Aj *A>_^j" jl J CL —«)j Ajuil j I AC*vJ i_£j 

\^‘V (Jl** J J ^S^_jjJ |»L;ljJ A5^ ^jj*«A (/“'Ll ^ 

aL^v^j A S~* - **---■ i ^A fc^C*v J ^0 I # J JT I^ j*^ I lj Lj As^^ al>jj«.i 
jjDjm, Jl aJ~«£^ A^ejLjj ji lj CL —a; 5 (j^ ^JJ*“ji Aiyjla*. (JljCCil (jT 

. J_j5" a-X& LL* t£jj 

pJ-Li jjT jlo L l-X^-jwi (Jijlj ClijfJi aJjj^l ^J^aJ jJ ^1 j> I 

.Ji ^ *~4j pjl Ajeiejjlj' l^-jl Oj*^ Ui 

Lj*J I 

(j £ U yi j L**J C»lj_^aj’ A*a j£. j i 0^3 J L-T j J 

.O-ili -^f“j j*jI <jLc».L» djLj-i i^IaJLJI j li pjts ^aIS" J 

jl^olal \ \ • 0 (JL« j.i iz^y -j ai^jLlj (jLJXcJ Jo lc Jjj 

J CJ««I AjiL^ (Ji^» (_5|j I ^ I I ,,.)) A S' t o -La* 

Jre* ^ f^*D <£>yj’ ®j^*} .«l/V £ f»J I 

J ^Ub AiLa» ^J^4*J aJ I (jl (J>?k A5*^ J1 J»-4 A_J:>| Co J jajmJ 

,^jL4*4s-» gj 1^. (jlAi jl (^Iaj^pej L (SjI^vw a5" 

o_5o ^ I)) * Jo_j^~4 uA ^—»jT aS~ 0*4«l (jT aj loj J ajo^J 
c-o^ji^l LI ,«^jLtw« ^ cSj^- 5 jtrf*- I^j j c-4«l (JL 

CJ-**il 0^****J . ^ ^ b (^ il “ aJT" Jo J~.j ApbjUo ^ol Aj (jl! I 

ji a 5^ ^,1 ^ijJo r C_6l_^T) Henri Becquerel * 

(.[* (^*^Jjl (jr^l 
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Jjhi \ • ^ Jbh c—f Ajej^f »Jsj — pjl ^ij^r* 

f j&* (^Uoj_ ; x53l oT jjj^ j c~*l jb ^IjIa jj£*A 

.*XvuL -‘—j \ • ^ JaLj Lo^jzj L^l aLu! aS^ ~K)ja Ljjj 

*} Ijjl yUi b^Li — ^a. ^a. Ajk 

jl L«l ,c~2lA~fe> jljjl ^»_jk j jj-i ol-'^.’f- A_^k J-*-i 

jA lAjAj^**! jjkjJ (Sj^i^ JJ^ bf^ 1 b)blA 

(j^X**Aa- Ab?c)l j( . A« k -< iXAOe*? L.J (_£|A*» L 6)4 jj^l 

I^J^XSCJI f^/S"J>- ...» Ox^l-UyyJ ^ A ^ \ JU jA JjAA A5^ iJUfl 

olj <5 ^£»a J «♦—m«I oljL« jLit fz£~j*. jAij ^j‘l cjl^Jal jA 

i$! «jL» — jLxkL,» o-tU im JL-jA aT~ c«.I 

U JjLjlk ^AjIj (jlA^j^i b J <AjlA A_^a» u*^ 1 , b «f*^l 

U A^*jLu b -*j'l ^ j»jA (_^Uai)) a5~ A_jj Aix*^ \ ^ « f Jb jA (SjjIT 

^j'y. o^UJi^5_ji oAjjT ^a.jj IjjT a5”~ Jo^x50! \S~*.jS ax*^& aLuI 

AiLeJ A~-2 ajia. ^j‘| _^jAj j -UiL-* 

f£_jJ j^Jjl _/« ^^iij -VjA^j aAJLt ^jI b b^^k ,((A*iL~j jJj.j 

fjvS'jd Oj £T JjtT (5jj> ku^Jb Jj obiJCsjJ 

friji jjT ->b aT - caJ ^ . j&i <£jL~j j (M»r —iAr«) 
t£lajL«, jLxkL. Aj j)ij jl ^AA*\ Jb. jA 3 O^JJ^ ^ 

i^ 2 ^* '-^’ £*d&L e *^-^ ®>4j^ \ m At S ' iS^ji j*j"l 

.iA)Jj.j o^LaXu.1 

b C?jb^l yjf- i_i^j ^Jaj Ji* i^-ji 

jj Uv ji • ^ I A»w* j )ji U A^a. Aj j_Jj (,$ 4«XtSl Jl i b -baa 

tjbk* lj U^l oi. « . k« .k i a S' Aj5C-j jj ^ y a . ' j! ^ aav 

. Aj L«~< jIA-j j A 1 

C^jl^xj ^"1 ^IojL«i ob-^b. Aj^iaJ ob^l^ J' ‘-Cjtjb LI 
^j~* jl c.« «'i j Lx aj <ja>L jIajU ^X*-> jJ-,^1 _)=?• 

. Aft J AXffc ^ JBy* oT J_$Aj A5^ _5 C A ; L 

< Ajk^ae-^i (_JjjA^ j 1 Av< jA <wjbui b l^ojjXjCJI ^Xij LkJ k 

cSjjj-i I (_5j! Aki £»i* £ i {S^ji Aj 4 ,jkj_jJ — L <£jj£ Jj?b 
u%rxi* A cm/s o'_^~* £±i~-i f^'l aUI ,^uJIa 4 .ajuT" 
a ^ \ * Y ° cm/s' f j jIa^ ja !j c^a- cuc^ 
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CjUjuJ £yO=*. b ‘t'^'" 

^ ^ j| Lo^ w l^-jj_^50l iS~ jj— b ax w Ij d>*x*i ^Jibi Jj b 

. -o., ohb n^^l)i Cij^a^i j *ao uji Cw>^ ajjL». jtti x-jb 

3 j 1^0,1 Jab A> ^*9l_) pjl <Ja.Xj*j ^jOa* 0>*;;~ b jJ 

^jjl j Ja 5C— f*^rV^ {J^-^l jl b **>“* oL«x^^*" a53j o—I jI-AaIj 

t_jb# ',"---Mjl , J—L—-i ^)»X, Aj ^J_jl 

jJ ^LpJ ^ a-y a J O—l JjO Jjj-* «*XC^ £jl u5o y-3 )* C—I 

b seJ (jtrf* ,0—1 Aj^pcj b Jaii j Jaju (^Lb A~^^S i—jIpeo! 
«L^^» <JC*5Cj (lUV- 1 A V \ ) * ^jjj O—JjI M • <\ <Jl— _>J 

, O— I AT” £S_J»aJ 

jUU Ai”" JjjjT _^ii ji !j ^jIo^ J j~ Ji J a}-?- 3 lj^ [*^ 

j ! «x*j j j £iaJ.X)l ^Ji) b j AO—£J ^Jjb‘ (jlbl jJ 0—1 

u r^i Scintilla jl ij^L o*-:Aoo-) l^Jjj a?^. 

^1 Lu^i 0*9li» j AoJI , Jj Uo Lab Aj^a, j J Ij UJI ej J ^ A> j 
, AjjO— o3jmij3 J aX~ O— i AOiJ^j AjuS J jJ j_^XA <0—1 

jLo.i j ()U» - HAT) ^Jl* <J^» b j&*3'M. 

. JoLui-wo jl 5Ca^j etx—J b 0-O.J Lj '.'.'----'j I ^il aJI— y • 

«jj aT* C jl T <-£; jl J_# OyL& -? 6-5 ol^—^ 

ljA*ol ^jI jl jJ'Jjb AO,3 JaSi A 5" { j<S'\ J sL^ (SjZL-* bill 

b _J 0«J IAA (^Jtj j I oJO e-XO^j A*ta^» c£_J—a 

oA* UL-j LajT oj j <_£l^oJj AS^». tjl aLvw^j a 5^ >-^o 

b* jjL .j l^jj <o[*~-oj Ij^bf*' jor^ 

jJi p) l^bj iJ^O jiJ+aj A^aJb^jj (^1 a^a b JjAj 

li)T A^Ol ®Ij j±* ji y I ^j£3 A?eAv9 (Jfcio 

J*l^>. Alia.^_» OjO «j|j jl_^ Ojjjj J 3 A*ti*3 

(jii A^tiy? ji (^TIybJ 0^0 jjaicO, ji3^ a5^ JO 

OwJj (Jjl Aj^sj jJ tS' O^bi jl iOi _jljj ,jJO— 

Y Ajy^a^-Jjj Ja^j— j__^2J lill «j j >JaJu j J ^X*j f 0—1 _jj JuT 


Ernest, lord Rutherford of Nelson * 
■u 



jUJ oUmL?b^ iJj oupeij p*2Z m*4 iask jl a>»j ^ 

ijJi -^i 4 i_il j^kj\ (j^- ^ JaJ^» 

^?ck« b ol-^r» Ai4 tjjJjj a5*" 

^ •>■*/* -r^^* <^J jL>* Y • * jl 

.**/ J\j*i\ 

Jilji^xJ (^ek*. (jz^ Oy*-*S pJ'l C. v . * .» Aj>*j y ji 

j ,i a5oj.sk ^iLkk^eJ Ifj JjZ53\ b jOlvoJ .Akib Alii.} 

J I j^j *Ui U j J jLX” Y • j~ b tS' LaJ I oj j ( l^jT b A^»j liu 
LDI oji «lj l^~L) I A*A b , .}j?cj jlja. ji 0*»l ‘-r’jj •Ojlf* ,Jij -U^wj 
Aj JjjS j jj a5”” Jjj l*jt«» ^1 jwAi j.} . C-*J |ju$ 

Jjjjj ji JJlji~«J ct —«jS IjT -Luj aj a S' ijS' cJA*«jU» 

^J5sj jjjl (Oj-u^o’ J-Aj __JaJ Akij J| ^JCxIj <__*£« 

, }jki •ijseI Aj Jjjj>k^j b Jj IjIkoj i_jjj aJjIlT I^jj 3j 

<oAJU 5~~5^tf (Jbk. t 'j t k£. jj (_Jj Jjj o jliZZ-i jji- Ap^jXJ ^jj| AoJfc b 
(JJJJJ jf Ualj ct — aji Oj^- -}j*~-* Jj4 *?* y I 



V* 








L 3 jjjl j <C * ** jS* (JL ji 

C t — oj i j l^j* ^ yb j I L^3 j a5””" Jj 3jS* tCo b j «Aj Ajja. 0_^sL 

. Jj-L-j iaSi 

i£jjj a3”~ ju^pc^j AjL^AJ c~*+ » - a*Jj. \ ^ ) \ JL ^jU v 
C)lyi£ C-? 

oT _,^ . 


^J3*JJ) U*J flC~*iL 0-^-*J (jjlJL 0>f- lj 

p/ ^Lw»l ((|-*->l oL-LL_$ p j cc 4*«il 

^bL* olfUiy-i <T" jjj 



J ^y I _$ A. Z ««« A 


Jl 


> j* J **Ji 


y*~X>L ^ ^ Lyj’ ^UbAi^Uy 

.ciL \ • ^ Lj \ * ^ jl L*^» j 

A 


oT ol>l 
j L** 

$ J* [^"* {j? f u 

(jjj I_iy3.j (J-ilx-a layu J «.>y C~C-i *CUwi> jL , C~* I tAsbJ} 

JbS lyj iC~«L y.} LaJ ^vmJi *~4yiaJ-* U a^j % -Li L^ j-aSS- ^y-> I 

ajljjl jl juS~ oj 1 -Xi 1 jU^-J Lyj ( JL*j^S~ \ ? t X \ * **) *Aa*“J>*“ 

LyU ) A " «t A jOi *S~ uUmI ^ yLiji-i ^ | ^ ) ^iM^u A_ajl!aJL» 

. ( yuc^L ) * L>yo) [*jI «jl«bl jl jz*JT ( j^: i Li \ ♦ ^ 
l*L yJ j aS' cole djU IL aj jJOif L 

*-5C-}^L jl yS j ( ^c5wi ^Uxwl <j^jyjjJj Ai J 

L (£ly Oj-^l jj y I jl . f*j j JI ^ «JL» lj LLTyySj y*** 

y^VSe OjJi J»LcJ jl aS^ \j ^ylJ-uLJL <S‘)Jj >T ‘-Oc a * c**«l J^L 
j*<j43j jjj jl L. tsljj «jj_r*l LSlj . prz^" Lf~ jJ^j -^jyjjj 


(_gla^ki,1.4 ^~X j w L j J> j < L jL I , *C«« fc 


jl a 




^•Xe Oj L^» oT j lj ^C t w^ ei LI , I azs£ y>. j I L 

(jl^i t5^ljj oLaj L ijjijjj *-S^ oIoUjI jS ^y3~i (_5 !ji 

i yS~jto iS^ji jj^l a£j\ jl ^j-j ,C««b |*jV ^*Ij c***^ 

ojjC; O^jjL Lo jl J-«T |*jV IjCo 

G*wL (jl^ jl»l» ^e oLU A^JjjJajLA) aXL 

uS^ji ^a lj jj_^l a 5^ -dL-j Ai^iL^j elj_/“ jl ^yy l_j-<...» 

a — i a 5”" -k^ws - j o>j l) 3 ^ (•) {Jl'** 1 {JjI iCx*-j(s 

jl 0_j_/^ll aS~ j»^La I jLa ^~* <Sjs^ 

^1 j a^L ^Jb UbjASiT oW*AX*»I J(*_y«*^ .J^2b 

ijjL »liaJi| J^JT AjUU j oiLj^ Jj>**’ |*_jL lj 


V \ 



joij ilj* IjjSjjj *j 1^«A Jb* JijJ 

AaA Jj»^jO Ct —«j S tjL x ^gi Lo AiatJo jJ JjO I 

J^My—i 0«X<| ■ '• - AA^JJ (Jj^* . J*« J-j L»jJiV L^-ij I 

. <2 •&* aJ^i a Jj^—o a Ij j t ^o a J L»» J 

,«XiX9^jJu j c-jbu b oUl^i-Xj^i jIj •ij^jjj a 5"" Ij ^jIoM»I 

tJ*b« 0*^buJ ^uiJ^j i^ljj (_)l*A^. (JUe jJ ^b y~i _jl Jj' 1 " 

^>eJ-j <j|jo a5~~ ^jUj^s*j CJac*s Ao A^Jjl b jljLttJ (jUU (jijja. 
Ij <—SwolXj I I • .Jjo A.«*~».a A Ao L>o , C-/21J ^)LjaJai Jji a«U£ 

I_^jJj f«A*ili AXCul J Jjayj Jo IjJLy*o ^^X«tvwt4. <^jj|j> 

JA l_ja- bjAt* *CU^A ^0 Jjj ( J^k. jO^ ^ ^ ^Jj^^501 *(jT 

j i_5CwjUo J i U Jj-i *^olat^j| J- 5 jl (5^> "b£ fj^ 

t-jlaeiil IjiJjl l-^j 3 ju, .^o! (5l«jU« (jb^bb* b 

Jj^ (jij-olji JjLy«J Jjjijjj OLj_j3EJ aS' Jji T jl |J*»J JM ^ji ,JoJ^5^ 
jl J J3J ejbsl CJ—i jjo Ao Jj *i j 

• fj^ ^ 


Aw.tr I 

<jlj^ pJb j^wjI A-j^ji Ao (jjJo Aj^ -UljbjJ (_£Jjjo Uut 

a£jU?e*a) .ijS^ (jild^bji ^Jlt^jUal ^ol i—<*b ^‘^ji b 

b j -USwi (j^yW 1^1 Jjb p<-« (£\Xfi (ji l^jj jl . d)1 

jJ 3 AjjfjA j J . ^ A^^-jL-o Ij jL Jj^j5^ I 

J* ^ (“j 1 ^ 3?*^ cS^c^ojl-bl Ao j*lf«l 

jl b Ij JjJa jb^J cSjs^* 1 jxf 

. JJilbj^iL-* f ^ i j -a- uiJa Ol*Xa»L« ^A9e^i 
}£ OjZji J (JZjjJLJ-* jK (.Jab b jfebjl 

^y*4j I j S -^Jj I^J aT Jj (3“ l^» A5wi b I AUwyt 'w J^wLw 


Az^i Aoj^' (^Ijj <5^ ^Uvl — A5wi >i« 

•r ‘^JS* <^UJjb b ^^JsbLaj^SCll ^• 1J-a I Lur b X 

vr 



1 A t A ) * (Sy* <Sjjjf jLaji 

, C^jS^ I^ylT 

3 (ntV — lAol) &JJ <Jj^ *r jyg (jiI ^SiSj 

oi&LLjT ojjjj j (mj .— uor) j^fcT <-£>j-v 
./•"L* LS^ 3 J®*' jljA U«^ ji ( \ \ t ♦ — \ Ale) 

AiJj JjA». ji l -r~=*J* J 4 3 <SjS* C-J*Aj 1^ bjT* 

<£jj Axjb >l?wl ojU-i \ \ \ f JL. ji) J-J ^J'i/b 

aT •Aj >^lx« <lL^ j I # ^ , ij j o i Aj ^*g ^Ll? Ajjxj 

(♦f-J jj*®* jl iLeJa jJ D **jj ■k*- 

•**-S JJw - D r = eAMjle.J A J = eAle ; im A 

.(pj'l J^U-* U^SJ yo 1 a = ,r*^L. \ • “^ ) 

U (£jjT aj aT" ^jjl ^®ic j& AjLlij ^^yJb LI 

(Jl* j -j l— l_j Ia e-Vj y> aJsj Ij a5~”" OvwJ I J 3 ASCb (Jj I 

•Ad^ Vb ji a5^ $y ijtx*A ji ,^cS' IjI^jT 

jl Aj^£L. LI ,C*M,\ AXifJ pjl (jLxLL. ejbjJ oljl^i yj ^VlOU>l 
OjL^Li ^1 <3?® ol*»L*j j^a.4 9 oLL'l_jpei*»l AjL Lul 

^u.L*»^l yr*- LlJLJ^A i y*3 jz* 

(.jjjj-jT ^ 

jl pA 0>f~=»- y*yi , C--w! yy~>t~> b _J A£~oA ^ y p^A^ti 

y)j\ <£\ji *5~ ( 1 A ^ A — 1 A r a ) *** ^Jb ^-Tb oLjj 
<^^Lj jc^ L <l-Ajj .sIja! y I £7y 3 y****!?* 

jl Oj^eV ^ A Y 0 A^ «L Jjl a5" ^JIa^ ia5» 

IAxj j JJL^j ObW Ji j^A I^cjLa j aAJi 3j b A~».lJ 

.O^-I^jj ol^bj yijfi' I_/u djb j ^J^yj iAAj^y^Jj^ (^Lao^JIa jA 
(Jj b fllSLL IA y° 3 > n ~* - L UI Jo _j AA; Aju*Jj ^ \ A 1 ^ ijL ji 

aL J Aj j L5C Ij yj^ iS^jy fj£l . A-i aA.'jy5^ 

Henry Rowland * 

Jv*Lw aj ^t^dsLi.* jj^ll olLLLiJ Aj^cj’ — ^i-i» Aj^ti - 

. j* . (^bt. (J_jJa b j 1 a 

Johann Jakob Balmer *** 


vr 



*0 L, . i b # j jJ \^*- u* * ij*iJ d 4 O^ j 

i-j^b t^J* wi~a»~3 J i ^jkb iak J If-a. «Ui Aj-^X^ 0J L^sb a5””” 

0 ^5 -La j««4 ^■j-£"#***j aI-mXm i—A^b axi^^j j -*■ ^3 --j Ij 0_yj *la 

C*4>j ,Jj-i d>v* <btx» 


j-iU-. 6 = rn t«,*\ A j k = r, i, * ,*\ j n = r jT 

ol j j t ,Ab -f t ^o .^j j!j o>^Lw 111 ....lii ^i! 

C«J ^M«j LX»«*01jXy) [J^ J* A-5~~ *|jj l3^*^ <£jA& t^n-iirV* Jjj I a3~^ 

.-AxS~~ dt~r«J»1 oT _)1 

u^>uil a-Li ^ .. JtX j ^*Jlj aLj*^ \AAo JL jJ a 5"^ dj^f* Aj 

* A*. _jJ 


OJJZ A_u,Ue,4 

j*J b ALw^ 

; a-Li 

P y.»>-C 1 a!.***^ 

rt 

k 

*\ e n Y,‘ A 

•\o ir^ 

r 

r 

t A*\ * ,A • 

t A*\ • ,v t 

r 

i 

<rt •,. 

i r i ♦ 

r 

0 

n • \ ,r 

U • \ ,T 

r 



dj^^i -bk jl^a. £^-» dji» djl Oj^** _)■> 

<_£j^j <ji\jl idt 5 \S^y* djb J «-*■*£ A^«,l>e^ j-Jb 

C-S-k ( \ A V * — mi) * t^jAiT Ob 

b aJui <£jS #jl*A»l jJ^Ia^ jJillaj . c~«l o-Lx Jj> oZjS' A^wl^c.* 
f -Lib ^93 i Ci -< <»> bu iLL i^ L t>Xw A^4«l?c^ 

Aj a£3j A^k/^j Ia t^i b £^xS”" j.5 _j*Jb u &*\S' ^A i^.^--«. 

,-L }j) j?*~* oU-iptj' jl (J-<^ AX<£) <-& 


Anders Jonas Angstrom * 


vt 




jZp J1 A5""” Aj A1 A O jj^lt Ij ja) b !_Jx-1 

aJ2jIj Aj UaUaj A&sS j b’ uil"3c^ aIJaI ^~»Jb J t-JAj £JjZ 

^jjl AA.JI ,CmmJ Aj jl iAAsLJ C» m ^ l^jl l j~) (_£IoAL« 

jJj L**j j A J Ojj ^j'^VgyaPej’ b AjJ ge« * JI , Ci—*^o <AA*<J A 

Lc~j ^jj^j b ej I^jaA J ■ "--■■! AA^/jj ^) V Li-j A^«,AAA 

^jZ^* (5yl ^ A *\ A Jb« jA 5^ .C~SlA jITja" vJ^IjaI cSj.^' 

p^**-S*« j ^lc oU-OcJ (Jjli^ JaLjjl CA**l £)t J-* 

b <AA?cj I^a. (j I \jf}CS- j I j I . Aj IA tl) Lj Ij ^ l^_a- AjuJa U> 

Aj Ls ye J &*' f** °j4jA tjbT ^jiJlA J 0"J^ by oljl*^ 

A^j AjiX*^» (jboblwb Oja. jaJIj ,<AAj 1^9 jA ^j^cy? aIJaI 

J A Aj b aAA 1_A»j aJ Ij ^jIaoAjAj A^j* j L^j jl jJ\ aS 

±S~ A_jJ C*f-»?B^jl jl . A_^5~~ _^eX^3. £c^Pt*> AlAcI O^jJ U^T* 

_J ojljJlb <A_£ i_J.a. AjA^c^i bLi A ^jLJj Jg j Jaa> AX»«A Aj _j| Aa»jj ^X9_j 
cJL53cj jl jll&jl .SjZ' Ajja. ji e-Aj*b jjil Aj (_£|«aL>T (J-'La. 

o A L« i_-~* bj b A^a» { j S > 1?jla.a> (JjJ? Aui j»^I ju • CA«^a 

. AAjajJ^J 

J* • •*i i / j^' I^j I ^j£jIa jA ^i i~» fr >—^ b 

<jl jA . C~»J «A« jlfrl jl (J y*^ jl LiLj I (£jji!i ( C.~2.-.a •>■ 

^1*40.1 j AjAlA^ jLia.1 lyl Jj CA-il-b ,jj| Aj Oljj- 5 

tJ y*jP jA ^ I tS" A-i'AjkjI^ ‘‘^Jj A_jj ^ A A *\ tJb« jA .AJAj^** 
(j“Jj JI a* b V = |*s*4ri "K (5^ a^4 

<A^ii Aa I 


V 



^ ‘-^ Ai“^J Ojjjj (l)bb_^J oIa 4-Xj^J \A^» (Jb* jA 

t^A^- 5 0 J>^ b Jj^A* — 1 A 0 t ) 

• CAm«I «Aj^" Jaia. Ij A_^a. JJa^^ b a 5^” 


Johannes Rydberg* 



v=c *&-f) 

L AS' ,5jLxkl £c~»ey? il-Xcl k Ifl l jy C * L*^l ji 

!j /^ = i .^vv,Mrv cm - ' ao* j k-sT l^-iT b 

jJ J"\ .JxL^ j%j'l ««-$*^Xj cjIj» jLj oT jl 

aS" a£~ CjL**». 0 |_}X"* Ij ^»Jb ^JuJLw |*Uj l Ay i \jPji n = Y 

,XZ iSj$ •jlJbl k = r \ U‘ Ia-Uj 
ojUi’ Oj_^yaj Ij v -Cvlw XT xJ i_£_>£» jjx?* oLj ou 

I Zyj. Ai£y T k j T n ^y Ate 


v = 


cR cR 

-^—tf= T n~ T k 


JL ji LI . a y~«i «Xi ^jj J^s j^\aaL l yte ji IxJIpc* 

-Lj Li ^ * a 

y~ij Ij j^jXil'iib J^i <Syji — 1 AVA) 

jjjX Ij ^5~ i-5Q £*)Ua*»b j (JbJi Ij <-f jt-*ij j(T 

j$> L-S~l» ji tSjL^I ia». jA V X*L»J • AjS^ Cjjya 

• i^r ^ew J T n fj ji OjUi’ Oj_^L) jl>x. b 

Vnk=T n -T k 


J^jS jJ ajI^Ix*. OjI j T n ^y u[j^ *^z>)yp ji 

, ij.v<vjj Ojj X* j$j 1 Xj L 

jl Ja^j L ♦ i yl~y oXi iS^ji ji <Jjl ji 

• c~4»J jjk:,tl liftjL LI . ^jIaisj |*y <_£Iajux aj x>L«j (_£lAX**i 

j 6 Ay (_ j -’ A, ~-^ a*a (jij H>"" a5~~ Ij ^L5”" xaS””* ^ju« L^i £ I 

j OjL; t CX»_^il fXJl_jicj Xi b AX^Iji Ay*, j L^JI l^lAiysli 

# Xlb pA U*iTb <jbj^ <_jL5 I £ I 6yiy J_a Ij Ay 

tSljJ f -Mb L5 ^» (JJiSj t^bj o^-t J Aj ^lAcI ^jjI y oj'^s- 

X—I ^*6 Oj* j lc-1 ji aS' OjjX* ^2^- « • -UL»o 

. [*cj'X Ij I*jj‘ ei iaii 


V^ 



Jll.XC-1 J J ^ j_jlaj ( *r’~s i -P jjJ*^J 

j Jui Aj^scj' ^jIaaL^L. Aj ^ J j j-y l aAj Jajlaa. C«^ .-Li IXa 
j CL-S'' j^A jl OU^ l*L- ^A j»j^oLU i_»>lx5 (jl j ,5 

lj o^* < jj j-L* |^j'I (Ja-* Uol-bjj ^jjy'a^U ji 

t »1 -L-4 LI , -Aj J bj^vwl oAw ^XwJ Ifjl jl a5"*~ 

a^. I -U«lLj ji Ia Li S'\$jz a (Jj jJL j»jL*_<U (jL?e^A 

. JUJb'L^ Ljuj Aj ^lo 

Lo^ii (jL* tjL^xL ^ y »*t y ^5 c.'L-.o.'v 

jli” jjjl ,ij_jL^ ^Lj Ij Lit U jjX-i j^ij ud T (^1^ j_^5~" 

Aj ^ki i-5o j ^ Ja j aLLIT” (J^Jaj 0^5 jl L^i cjli» 

■*JS^ *ji pj^ j' ^/jj' i^Ia.*^ 0*^L jj^ <—^»j-> 

,A =$ b >j 

.ib j.LLl ^\r JL j*# jXj b 6^' 


IaooI 


.Ab jZ' a-S^j l_yT ^5$ ijj *LjT ^j'l Ojj-i jl oLuLJ 

ijjis l-5o (^Ij b ^ ji j l ^ ^j j> 

l_Lk fc-£jj l_So v_5o Ijjl Oj^ysiT jJ A5~~ Aj^iCwJ 

Laal-— £jj l 3 - _ '_r^ ^SC^j ^5o v—5*1> Aa--I i^c 1 al»-— jl ■ -*-5"“j—» ^j| 

. ^_jj -la I_j». ojLLl> uaL?c-j ^La^I 
5jj-* Ifol V -Ljbo ^j«j ^l^»l C~yyJ j K fl a> iaSi LJU. (Jb«j U" 

IA l‘.’.-.-j yi^J ~*- J fi-'o { 4 jim\ ji , L 

ji cjliil •AxLl . ^IamJ LyU*o L^j «U (jl^Luij ijl^ol 

A^ij^laj CmvI Ojj (5ljb j e ' 1 ^} "5b^" AisLLi <*-5^' ^y* 

jif/ixi’ _ '° !>y j* ‘Lj ^ ^a j j 

aT c^jT t—jJ j I y^- U (JJI Jkzi j ^ *S~ j IAL jjj I . 5j£ji~* 

jjj| , 6J...li»L I 0^5 ^Ja«i jJ l_ib)l ^. » .t "r I jjy J I^A f\ • ^JL 

Afle-Xi ji j «J)jj «^L |_£>1jJ^ aJj^j^jl^j AA*il La ^ 

,C^\ “Lijjja. C-5^^ Aj Jaii ^ij <5 jj j) ^Joj j»Uj ^yyj 

a 5^ ^|^al b A«A jl jJc^L Ij oLL«-w) j> I 


YV 



jli'l j I jl °jiy 3 Ia-i (jl^Uw JAiLub^ 

— 1 Y A A) * * Jj> iT J (\1^o — ^ , \Y^) * tSj* 
JJ.S Ju yfc .CwlT -U.5ji' Oj-A 3 f*L-« <^lA^oU^» ^ ( ^ A Y V 
^ A vr jLw j-s jy Jl^ji 3 j* cSLjb' 

^yj - 7 k; jl (^ a v ^ — i a r i) *** TL lJT pLT 

jUs") -ijjT ijlj ^jUi ol ^jL ^***?* aS"” <Sjy 

A*A b (jj C~*J ^b^l> jL**j jil <-5o jy jLLs , ( L> ^-**ri 12^ 

JL- ji (tMY — \A^l) **** wi-U Jaj £jI 

V Lx aS~ -A> . jj L, _Jb lis ^?ci' Jjbj I^T -Ui (J^S^ ^ A ^ ^ 

(_^ljj AyJ \a aS"”"" _U^ L-—j (_£j -Aij j^j 

. o-»La-) Jj’U (jl ,jij Ljl 

Cjjj^> (_gj_^j' Oj^ijl (.jl^ Lii j-J oLjjmJ 4jLpc^i^x. 

f«bL») obl^ *j Ij ^=» t_j-uJ ^sj j^a oLy Ol 

, U (_Jj j Jjb l»A a5~” 0»«H ^_3f-3 J l*4 T 

OL>a) ( ^ A ^ £ — I Aey) ***** jO j& iL-iHjj \ A A V JL« 

oob !j ^ J a bU^, _j_y^)l oLuLLb {jgf"3^ o«*-~l= a5~~ ^*0"^ 

tjjisJjjo ^ !j Lt iOjwiLj^ Js&t tSk >J- ^ lia. J 

j\J jt <jl J-aI ,-Aw e j^b * * * *** ^y^jy y l Lbjju tS' c*sb Ij 

: c-i yj 

lt 1 isybl* 5 " b .yW*^ ijr*- ) b ts |a j^ }y 

Jutl^a. <jj^~^ll 6T ^!a-» jl CAjil Vj^Jbbj Au> _^]j 
AiXwIa^ Ijb^l ^LJx ^ii-o AwwiJ^ (j^3 jLL j j 


Christian Huygens* 
Augustin Fresnel ** 

James Clerk Maxwell *** 

Petr Nikolaievitch Lebedev **** 
Heinrich Hertz***** 

(Jl^xil a^c-sXj &S~ o-«I (.$^1 — ji\ b I jy y^ ****** 

.p ,«A*ib^» i-^C Aj a^Xi b’ jy jl L^j^l [^4 

YA 


5 * 



lj jjjl Jj^i I Jl J A-ib^o _yb j*j'I *5*" 

O^y* lT^J 1 * “^■*,*^~* (J-* 5 ^ (J»^ jl^A AjJ .^jL---*J 

Ojjd pi -A-w j I _^ij 1yuV oIxAIamJ ^b" OPcJ l^Jj^)! 

. Jj 

a^jJj I jjJl y iji cS^5o^ yp |U j 

j-bUiOT J (HiY - U^r) ❖ JjUJ *-r^ ^ 

,J£i£\z oUj^ pZ~~> oj jy j-* (\A^ — \AM)* * UcSy^, 
lj L^-o I iSaIZjmi _j o-L« Ufc l^o jy£} I JI Jju j I Jw*^*«j I ^ iji I 

-\J f Oj I -*0 I 0 -Um OiAijlji CiLuwJUm) A^Lw j OxL« Aj ^U*oIj 

j|jj-U i jjyA jl a 5"”" (_glAji.il 1 <i)_yS"\ L« 

^j^i^e-aA b) j^U X !—'■••■*•y l^-JJ Aj pA l yj jUjjlu (Ail KJyS 

IjfebiT I I . AtvLw* OaAbV i_-—^wL^toA A5Cb uImv! ^ Jw^bwJ y 

jl^&A Ao C~*.J Jl l?*h j.} • Jji jl yy bJ w-iJs ji 

A^j'^oj^ D^ Jai* Uji .SjJ (Aiy jtii. ji 

,C~J y jUtijA D^ ia» Jl 

A S' J&Jy- jb««J l*J cH .jlj. jl*j’lA^M»l j Lo oLj^» 
a^>I t?l^j * o»<«l y \jd?t-v**4 ol y\ *A*ib y* L+ .> ^y* ^4**fcAiwlA a»^a 

jU 5^ A> jli^b C**J A>“ |j-*~-« jUjI^J ^yfiyt ^jj| 

lj a^I oj-i L <aj^j!a b a S' p~*>j~* -Ao .pijy b^A 

• }jT AbJ jl^Uo j*A i£_>X>A (Jj j_piaj lj obubjuU CJJJi ,pj\oljS' ^bj 
y\ I^Uj .oJsXiS' ^ b iwj <^U j^l ^ I Aju ^jioljil aLj.»«^j 
OJui i^JfjiT U‘ oi ... ( A»» < v^**^ 

jlkJl Aj C««l ,*A«i JaI^». y ^bj jbk^-j ol^. w« ^tj~ 

b y? o-A»i ^ »«£b AX>«I<2 


Philipp Lenard * 
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<_jj b-^-t C«j' *“-^| a 5^ 0».»»l IJa» (^j^->«—j — b AX^I J >[«^oj< 

.j* l-U J^Uj £v»jj 


V ^ 



-1 Aju -Lea j Ail—a ^jSb a5”~ (JLj^aA l& I (_£j^jl Lai 

(jlAUJLsIi jllixil ji C>Lo_£eJ tjbb ji *S~ ^bullia |»Afc i_^J \J^" 

J ijJ *CU*olj oJ-4 b' Oliutuo XiL«d Aj (_$jjil yjf^ J ^ 

,(5 l«0ia.^* JjU J^laj 

J^«il , Al5C*a _J Ajuil (£^JJ I^S"" - a^/ 

^Ja*. j~tj5 Ajtiil jl L» Ajuil ^jI j> I *S~ Aji^f* 

jJi AaI^LJ 5W>I j*jA« 

. p05C> ibj IjlAi^vaV ilA»j’ aT~ pA 

lAe». 0***l (jb_j^ i_5o ^wuLl I • AOe^a ^y=*>jJ - 

.Abb AilJ jjrr^- Ojj-^aJl ji ( i_^J «Ab 0>jb 

! aT~ ^jj| ^*.1 * A—t5w» Ai b oJL**t tjb**^*» Ij ji — 

jl^ji ji CO J (jLf-^b Ai»» bji jLT~ j?* I 

(_^jA Up (JJj£ ji laC ibj (J bC aJ Aj fi^Jj Jj* b— 0 U*b> 

Aj^O— La*j AO Ij Oj tjLS Lj — ^~l j^J AcJI 4 A^al AAl^a>j| Ajib* ^jjl 

j baoj I Ab*”~ 1 A-^-j A^A Lai f 3jp 

(ACOA L j i cjAiCa ^LSLj (JjJtaa^a A^bwa^^A 1 J*Sbl _■ "..>.1 jib 

t£j i JJl_^j jJj.L*o AJUsjjj b A S' AjjC ^Aa. i ^J*S' iSj A^jCa 

Uj9 t*> u il *- s " u ^jXflBJj J^S C-1 a a 5^ ij _LAI^_=«. ^“Aa. L_b Ij_j 3 (AlSL^ 

O—o l^Jl t?j_yll Aa. ^I , O-«l *A_jJ LaaJ^IT Ajjw A^lb ei^~J eV 1 
j^aj bji <^jjjl .0—1 _r*^ bji ^|j^l 

AJtjl La b" O— I V If'A.J* ^ j» g a* A> l»* |» Lb jJ Ln^a 

jtT ^jI b Awlia ji aJjJ £ eJA L*La lj l^jT ^Ijjj )6 

Ak^eJ ji j A ZiS jS 'jm S^3^ (♦?“* C?J* J** 3-^.U 

«I^jT i-L ib J“*^i aJ^|T ^ I ,ijaba iljT 

b VJ^ Lf^*- j*Lb' <-&AJ Aj^r Aa. I |*A J i lj a^?cvP 

_J <K?ey» j^i j»Aji oA^O jl <A-ib ^a Ijb ^iUj! 

. x»T -*a i y>d 

CjjUu j^ko>A LtjE Jji\jy yl aAjJj ji 

jjj A-J^^i Lai (Ooti \-i£S' jl jl .-UXja 

^ J* “ i ^' Ia jA5il {j\ AjI J—i^k. JZjH j^k ji^ji 

A * 
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J*> jl JjA. 


jj-LLjl . AjJ |*A (jiy oLj_j9bJ A_^"”" Jj4 

A~^> J A$C)j^iajL a A^AA~j oA_J li 1^1^" b lf~o A> jjj a 5”~" A^S""" CAoI) 
CAj~?eijl Aj ,JjL^» jULJl L^xJlji^L l ^ r i3t*ji> a53j Aix*~» uJo^Aj 

jJjif' ^Jai A^b CUtwgJ bjA ^l_^l -UjLa _)li e-Ui aA^jb' jji 

(—SI A>I_^X~j izii ^jbjl^T~ AJjlf jl ■—£1 yb Lu^i , C**«l 4 _»jj 

. AjLJ ^jU*. j^jI jl 

^jlxjlj.5”" aJjIS (£jjjl (-Xjj3Lj Ij c~*~*cj k-Sj}L aJuio 

j»U P a 5~~ ijT jl _>jLj aT~ hv b Cm*I (JaL^ 


O^y* 1 AJu j aJ-2 pj I j I ij $jZS^} I 
iY 

iSjJ I O-^a l /*i v 


dxS' 


(jU - * * 

r ^ 

«A L» Aj A L*-J Oj_^y3J 


-Wi 

Li' (jT (JAi Ij 

OlIj l* A~j b ^jj I A jA , A_j-£~~« 

: Jji 


fcv = P -f - 


jfelil J jj-ijj ^»lj_ji jjl oAjAj b" iAAi^Ao Ij A ~^>ji ^jj I AjIa L. 

^ jaj> j^) iAa^I 1a aJ^IS" Abul aSIajj L |^a LjI_$ , aa_^* 

jA (hv<?) AjjL> iAa. I jl I JJAU~o jAI? I^oT 

<-fjji *i *jj£ L LI yL’jj a bj IfjT jl aT^ jv* jAi 

Abj jAJuT LjjT <£jji I |*LcJl ( u^tij J^') r+r^tr* Abut 05^ 

LI . (Av > P) (jjj-^l OAA^^i (^IjJ A_^j A*l_^a. a 5^ A j .»»«y* 

AaI^k A^k*oIj L^T A bo I Aj Jsui ij[x^+& jb ((^jLjI jS^ (^LaaJjIS^ » 

.(I^JT aIAjo Aj Aj I^-jT V A^La Aj *Ji 

i^v«x _j oaL aJaLcj Aj^«p 1 ijL ^ ca*Sa 5^ jl 

i£U i *. •« J 1 - Jj J;_>j •ji'? b 

AlA»i jj aLa jT Aj <jl^*Jb (A*i AZAl^j a)aL^ jb (j-r *^ i 

J*—?. »x aT c—I tfjjil — iX«u- b Lf Vf ^jV 1 * 

, |» , AA^Lj !a^ Aj->. 


A ^ 



j> Oyljj A^wjt^XA J C*»*J J lj I jl 

[ JUa\jL 0*«L~r» AcliJ* ^ji ji J^j jl Ojfci <£\j} Ij crj J> 
A 5y/ a.^ ji ibj Ji** •••# 'j y/jiby jl t_£lAaJoJ^ A^jjJ A^~” 

. (I Jij! J^j 

p*«j pC'jtls- jl S' ijj JJjl ; sj*' S' jljX^. lj 

S^yJ ijlj lj h J*-& (£bjlj5”~ J--* j ot£wA Jjj-j 

<J>L« jl ji ^jJIj J~=» ^ fif J^S-^b V^?*^ 

(j-*)) S' sjT iJI^Zfcl j~x£ajI aj jl \ ^ . \ JL ji l j±. 

♦ «fjf*b iSjy c^\jS jijj ^Ij *i x^bj ili^l ^a jjX* 

JL* y . jl aS”"* ( jccjjI (Jjib j ijj axcA^* jli" jl jb L>l 

<jjl ,«ijj axLIaJI oLlii-^j^j (Sj'^K) ...a • 

Axx-ili oLii^A.Aj. £ I iXijS^ *ljl tjUT aL**-j 

lj (_}-«-& <^Lj1j5^ Owili ^Jt*« SjS* (Jls* jA ji aAjili \J\ 

(^Li (JLa fAjLj ijlj A^J^j j-* I Aj aS~ Jot J fljba* (_£jjls 

JaiJ O^-^eXjJj . ijj S*S Lj (Jl** C~**jji a 5^ ^Ljj aiDtjjj 

^j-j JJL» AX**j5" Ojj>-^-t LI j ij.iL-.-j jJojL \^Zi\jS' b -Laa Jj! UO^J 

0jLj A~|^ Jji^? 5 S' ijj Cjj*3 (jjI Aj Jsub <AjL^* jLLjl 

• JiL. IJ jW t-SCiJ I 

jjJaj jl jl ^ Lj5* a 5^" i_jj <JLj* ^ j y UL j I jbij L! 

jl S' ij^j^ jLij (Ji-» (Jaljoa. L j o**ilJi i^>»j 

AT.*t.j >^ j ^Jjjip. 1 ?eXjI ji . i^J ai S jj j^j C~f.il a. 

^jjji cLjwJu A} j Owili JL5^ A?cj ^a i aC* • iijX^ yfc Ui ^CULjI 
^iiLaj" C*i^li SZijtS ji jl c$l_^ ,C«ili ildfil jXULo oL*Slj j 
(^LLi^*! ^y^jlj^j yI ji jl a 5^ i_jj jj ^1 jl ,c~*il-L i^f>j 

C*Ji^ffj-J Aj C~*A-i> fljLil A^Jj AXkJIJj lLIj' ^JjU lj y* ‘-Xj^I JlpIjJ 

'Jjj Jj |»jU^ b ^Jlji 

J U-jjoT Ijiyjlj JiW jl *y” }ji »JoT u—j ,>5^. 
jb (^Ijj i-5oj~j ol-cLUli ,ijj o-d jU-T (Jjl jjj i^j-* 

.Jbi^r ijj^.^j (jl (^loji u^l_j^ b aT ijj Jjljjj jjl (^IacAjJj ji 

j+* jT |jXJ*li jjb ST Jjijj (_£“^j V (JL^ I j~5^l 

C~«ji <«lo**l jjCw -bi^j** j\j& (** AX-^j .Aiij jb 

^r 



Ailjj ai ^Jij jJ j4 c£l_^ S v^^ 3 J^ 

.Job ejLil 

Li I . O—jlj-—J tj'^5oJ jl J^ST Ij IwSCjXj I A^cJcjj lj ^ptwJ I AxJ I 

, c- J + OI b «U)j j La£ I Aj ^ Jb j 1 

AjSo JjJ_jJ j jtt aSSjj (-£ojI J.C A^Af* uli^ aJ& tjjl_>J jl 

_>&•> £r*y b u^b?" -? j>f ^ JL» 1>* J 15 uij *0?^’ 

Jjj C-juJs Aj ^ Jo> Lj^iu ( j^-. j ll-x. jl . jjJ (Jjli ^^jjl 

<-Xoj I APcieJjb' jJ\y* jl tSj^S L _jiJJ ^ (j~f* *“^2 J 

Jjjj»j el^^Jj Jj^* a5~~ [^S~ \i jl a I j^J djL»-l ^j^)|jo._j . oo l Ji 

<0—1 Jalx A}^?lj JaAJ 0—1 S' U^La. LJlj S' l£js?- |*Aft J J 
I*a j Ji 'jto Ij ^lA^^i j&> LI <oi^Jj -Job L'Jxli Ij Aij>u \jij 
£ I ^aIi” ijr*" oajL a J L—a <JjI j^i Aa.^j <—-AL- 

Aa 0j^» fO—I eljS' Ootf I^T -Lbs- S' ^LLjT 0—1 Jaifi- A^^ji 

fjjjj^J I Ij jjO L jj I A^^j . J jw. < __>?cO “Sj^ ol jl ^dJdjjl Lj 

.0—1 ^yLia. (jl JO 

^ju,j j L I j I aJ j l*-* aj t %5C-L r > jj J L« j j 

A?eiT L J^jj £j| . Jj_$T O—Jj Ij /l «-£>*>*U Oab' jl jl {2>jK~) 

t £j£.~4 J ^J a j' aJjjl O—Jj obtOxLo i£jj£j j J 

O—J J ijl #Jj I J S' JX o l S J—fr ^SjaJ Ij (_^|AJ^S*J ;_C Jjl^j 

_j^j J j b j 4 bj ^ J L5^ ^jX^ejjjj J o^U— AjULj 

, i_5CojI j^ix jLxx! j : ~ J j ~'(—*■“ *L o—l jj — !jI aL”~ Jo p^L ks 

S ^i'Lo j9U b J J$S> jjOjjjl !jjl A«A 4 *^l 

iais _jl , OOlJo OoiJt?s^ (JJA^ Ij jjj Q.» --L 

oUIjv-^j^J oolAT j JjL. jjil^iko* oLL Aj Ij Aiy?U. jl^j' 
j^Jl jXsvaj, ^Jo Jb. jj «J^-*j .xS {Ja. l_yT aJoT i^IaJ—J 

_^o j i UT o L.L.io«*—1> cx^*~ y a—1» { y r 4 — \ \ j J 
J.JJ aU.^ jj ‘-5ujr = »» a5~ <Sjy **Jlj 

AX—A O y^stAj *S JIJ Ja l^a- 1 >j Ij j_ja iSjJ** ^ j-3» OJ__j^L^ 

jl ^ .(I'iji -l»l^- olo? {SjjS !| JJ> iSjjZ 

•*v*^ A-,u. ji l ^ C i L ^ r; j ^1 jl. ^. 

AT 



|_^5 f* < J_yL)l,j^L» oUil^xel 4 

j3 (jj I . x. i iS' ji jmi ol jl aJI^». JL '■—La j 

J J^tk jJjLjL JU cX» a 5 3jJ ^t&A J 3lil (JjUi’l ^ ^ v JL 

. ofcCLLjl Aj ^a>jj j*LJ |»Uj |»IjT 

0>f ^ J- 5 > ^ • t JL «L 

J^jL. j o^£L L <3 _^j oAjljA$^ UciT j3 Ij 3_^». ^*it cLl*i oljj-i 

j_jj JL (Q-.ofcI ji oo!j>-». b i_ »«-Lu _j IaI (_j^L 

c—A j «jLSCo t£j_)£ jjjl <sjjjzl . Aj 3j I j5^j «3L ^*Jl lS_)J^ 
i$jlj3 iSlf-J-L ^ (** 0>Jb jUT j oLj^bj jl ^ dji o-UU 

Jl jlf«-< j i—-Jlf> Aw^i ...» AjI£*j *a jb o3L ^*jI iSjjZj Aj 

Jy> AjuO^i a5^ iJ.Ua ,.AJ3j£w* ol£o ( ( L C-i j*-* J)IAj<U.I Jaj Ajaii 
(Jo^IJow* jUJ 3jl I C«o3j*-j^ OS'f 3j j3 ASJljS' 

. 3 3 ^ I U«»«* l_$ Aj (31) 13 5o j~3 3 bilt I A^ Aw 

Oj^j (\ \ \ "\ — \ \) ^L c«Jjl ‘-£>_)J LLUb j .JjwJJ 

oSJa j A-—»li ,(U jjJ Au C-s*a^» Ij Iac-w-w^jI aJ£^ ^*«jj °^Jv 

Ij l j!LijM Jlj*. jjjl Ij (XS' u* lf> 3 lilt I ^1 Aj Ij jl Aa*y 3_ > ^ r » ^jc« 

lf-3j «?3 jI*Aj3 Ij Ia^jI jl Ajl3 i—5o ^la. LL Ul» a 5"” 3^£L ^k* 

A*tL> i 5 jj Ij a — «j3 Aj^a. jl jSj a5" Zji \\\» JL- J 3 

OjaT^Ij) • c-iT* ^jwiJ cJbu b o^T~ oJaL*« LjAj^a. 

• (( |* Aj J 1 3 lilt I Lpj I i3J 3 _jj._jaJ 

Ij iSj^ u~«l J^*L oLjI tSl^ * C**»l (Ji^* C.^* Cj ^“^ w *‘I 

I^ww>wj ^L. 0^1 ^3j UjJ^v»I ^iij Aiiij jl A^ 

-rA^ JjIjI J-i ^jl «^>l !>>! Uft b 

obijj-^xj *S~ (^L j~*. jl Ij 3_^a. (♦f-AJ cLjb 3^J». • Aj3_^ 

^ O L..-L; j 3_jJ ^j^^iL-o ..VjLj j_^-]ij C«w«l JCLj jv* 

*Ji L 9 Jj*-* ( 5 >^TA^.li j^L oJ>t ^S' Af' ( M • *\ — ) A i i ) 
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jl iJL V * • jl J> Ajj i-Tji tj j! j 

# J yi lj J-Q-C *i_4 4 

oUijj'l jl Jju Ijjj ibil Aj ^jjl I A*jb b L*l 

,^jj «i!i c~*i jl Ij ij*. ( J^' «(^jI» ijyjjj J 0j~-^ 

*-»■$1 o-^L* *>?■ ~~ f^"l ^ *y i j4j: j 

AibLL*i) -Aj AjJ^tj' j^Li I^T 

. ^ ■ i .(*H J-} ^ 5^ C**J«d» {j* Ij* 

■>>» ^bu* oLj (js*- j- 5 jjlj* i/*- 4 0^*4 j;l *~JI 

(_$l^ojj^o jl j \aj — pj'l AatPeJjb ji 4 .^ 4 .J jl Ij 

^Jji L5 ^ j-> ^») oT ji *\£ — f*Lt <£-W 

jl j»a jb ( axofioc 

J jl b» ^XS J A^»lisk ^Jb C...ij J .AiLi «l* I_jj» ^ib Jl 

<jb*vb jUUjj AaeJI Jl j?£- <Sy^ pj'l Jl J t-i^®l 

. ^ >« > .^«j L < ( »Aj j j - /> ' 

ji l_*>j ; c~l (j-^bjl j.U b ^ ^1 <£jjij Jlf-i c~r® 

^jbuv^J <jli b (^IaJsjIj Oj>Aj ^.jr./tJ-i I ^ \ • o JL JL* 

cS"y. ^bj '-hj*^ (l \ I V — 1AVr) OLjL 

Oj^ivj b ^ ^ JL, ji a5~* J^j Jtj Ij jl t£j^b’ . ili AjIjI Ij 
j_jL <CU*lX ^jJjl_^J j>. b,jI J^ « . w j UUJi b j bJaiw <_5jJj^ 

(^jLw (j^j jl ( JJI U ,2>^ C«jU' ,Aj> c? 

AwL> 4 O bo L (^LfJjSLl ol^b U Lb i^S~j 2 * I ci c ~ I "■-°;. fl '*- ji a5^ 
oL^aei' .JijT^* j*A bb lX, j ^Li b (_5~^ 

IjOljl^-lil ^ a * s 4) 3jj jXlOj-a. C-il_^» liLstl jl A S' 

O^J>. • A S' C*&^ A?e-zj c~ufc J Oj*^J 1-fbT jl a53o i_^ Xjb‘ 
(^L^J^XL cS~j>. Ji^> JL* cu*«ji <obuL ji olji U 

C*X^>4 ^Jil^Li ,»Aib eXi <Sjji *^> A5~" c~«,l 

t_gl^J^53_4 o5^ ja. tJ tz L* JL* L a*JIL* Ij olji ^Jjl j> 

fl J^J^ oL^UsI A^jj^JaiUjb ^JjjT^ Ij JjJi 

Lj Ij y£j\ Aj^l jl J^. J jy ^-Ij^l jl gjyaZ ^1^1 

«( -AibA —j 

t_)S^Ljb Ij I A«4?jJ Ar ijJ Clib^lial I jl 
A e 



) \ • ^ JL. ja .(\\x r — \a® r) -dljc-J j 

b <ijJ ai ^5"”” Cob ij pi’t £:yb (jbAXlw aT" ijjijjj Ajj» 
.Ajili Ajljl «iL ^«jI jlckL. (^1^ t£jj* AcX^Jls Jo^A L^^JJ 

• ob_^ 6^ 

Ij 1A Aj Jm 3 lj^ j J Alf”” Aj AjJ a AC Aj»Al J ^ 

£~>. pyj>& -'cuct. j Ijj I < (*+)y (J^o <_£jcX1j^ I j iijo 

cJ la» ji ^jj A Ij '—5Cj j I aX Jo A jj AXJ^T aj I Aj" I 

A* L/aXj j»' j_Jj& /, - «X-■ ^ZaJc* • ^ J "\ AJ IjJj jcX I JJ Alj (J A bb 

jl ^^*0 .Ajl) ji u^oXLa ^^Xa-Aj *- »,rr x\ • ”' ^ ■>>*** 

^1 ji (,Sj_jl ■ "- ^Jb jX>A CC — flj ^ C««*«l> (JA*£ ^jA Pc .C-j 

ji aX Ij a — «jA aIAju fAXi Is ^jjl Aj Ajji jjj Jj .Aj*J c-Xls 
l»jbui . A~mI?c-j AjC™j -lc.iy-»r_. Aob t«Xj jA |»jjaIj i_£o 

«ja IY'j'JX^*^* cJaI»-j j tjz*-* !A^X L*l *c-mI aUj jU*«i aa» 

Ojj^Ol ja <-& / U a —«)A ,jjl |*bo ,A-iL~« aJU ji ji 
0 jt Y X \ * ~^CIlX JaI>u* J |*JciA J*j‘l Aj JjAJ J AX»^ 

• (^IjIa t-«*«*X* jX*.~ X i ' l»v <«^o yb A^tCj ji .AAjLJ^i (JU«il Ij 


L = 


\r,\xy • '* 

o,rxi 


tjOlXl*' 1 |*ji 


.' A»^j3 j^LmI^j aX* Cam! CAA^^AijJ AA£ (_)Lo*A ^7-1 LjI «Acb-wt 

b ^j5 I ‘>-5^; j^A L«jlj o^jS^ AamL^-< . 

J JliCl ^xJ Y Y ,t ^ 1 jb” jA 

jX^cJU lX) Ji aT ^1 il^»j' c*J ^'1 i ) >rxi' rf 

* b Cam | ijli 4—»S*X< 


L — 


1,« Y X ) « Yr 
Y Y,iX\ * r 


— X,'\\ X \ • 


\*\ 


.CmvI ^Xil Cjj^s* iA* ji. ^1 ^Uaj' 

■ AA 'X^r' Ij tSj-a* ojbj^ (h* jy^i ^T jl (JJ oUJl 

^_W- j * , l jjjl j alo Aj ij^ b Ij jjj I iA-i iSjyb j** 

l ~""~^ *yt“y-* (jjl c$!jj ^*«L*4 iI ^ I) .'-x»»«jl ^1^ 


K\ 



<*JjU ^>1 .( pif *>•»< c£t*llijk. tSl*A» ajl^«-& L Oj^- 
(l - UM) yij >!jL. b cS>^ <-5^1jil 

a* Jl. \ s jl ^ jl 5LIT ^ n Jl, 

Ct — aj 3 uiu5 JA .A~g (J t}L I *5"” Jj •ijiji>z r i J>o» L, 

ijl-V^y* ^LcJ ,3_y*. Jl aT^ (_£.LjLa^ _yl (_£jj jl lj ASlSl-L*. 

" ^ ^ ^ 

lj k$j~4 j4 0 * 3 ^ £3) JT j-* ^l__>^*l jjal la^aI asJI 

oULc£>_>J c*m,Si y^y jl^l OjaT~I aT~ £y uT ji a$3j o^5w 

, -LAS'* 3 A*JlL« lj |»J I OL*U>»L ^ «A wy « a,il3 

c-Jta aSj^L- \ r jj-sBjT ^-a* t >?«j : < 5 ^ uit JL Ij 

U ^bLjl ^Jb Jjl ^lij j3 a 5~~ <^>^laj j L»j (_£Ia«JoAj J 

u iJ» iUijS* ^Si_pr <<jL«J ^T »_^ij 1 ^ t)\ji zS'j*- (Jju c^uilA] j^a 
JT (_£^-Ac j|jjl»J (iZ>9&Sji j)S JZiy-pS^\y 3 lj feL^r L L lg- j 

Al LI JC 3 _jaJ|j ^jji ^La- N A Ac ^jjl .ijL (JlL-j 

A jf lj A«A j*LbJ| j*» a5”" lj ^JL_j»«u A*t$^ O 3 -LS I L Aa ^I 

— Jj^L j 3 L^Jl A' J At AS""" a-L 3 l_£3 Ax_* l A«*J jjT 3 U 

. C»<«l |» Lt-* LI O-miI lS* jji ^jjo» A^AjI 4 a3 L jib 

A Ac aj^s« . AAjb \£jm& Jj Lz-.aj tjs^J tS3j aIAxj (JCi J 

>JT jl oyS'] L lj N = *\ f . x r \ , \\ x\ jj^ BjT 

, IC-j jXSjS 3 (j^jl 

^ai-C oL^Mal L^f* *L*^>.li c_^o I j3 Id 

(_5o ia2s I (^Ij-Lo aJjj ol3jawj-j l«?l^ 3 aj L5^L 

oL-^ Jil 3^. jl 1 ^S~ja *S~ ,_jSL j»I*a5*" oT <JuLj ^jsb aLs. 

tjl^Lw) Cm«I *jI A ~^>ji jLa jjjl ^y* a-Lsio ?-Llb oL^jUal jiS~\Ji.3* J 

j»LJ •(aaa~*J lj (£y~»- y I *uJI — *L -^>ji **j -L,-*^ c*y*Sl 3 lyT 

ji ^LialV aS' ^$Ia i- ^a -itJ- (^L«J jl Al 5 j*l«Ma.l 

£ I 3 Ai *>•■ ■< aLjU U’ (JssS^j*. 

, jJ 3 o^)T 3jjT jUL 4 ^-s5^" 

Charles Thomson Wilson * 


AV 



ojbjO j oU^UsI Aba. ao!^ ^j| aj 

.«•>_*>»' p* l5j*^ J JaSi fjlf-f- 

oJjjli J L» jl * cjla-LsS JjUeOj jl J_^0 l-i>* 3^ jji I 

A^ji" jjJ I A^a. I J *—^CjJ^ Aiii) J J )U0 J L» JjJJ If* 

0_^^5 I U aJ~~ (3^*il j ^aLL# 3j <c~«l Axif* jL^ 5 Aa^>j 

isVsTi 11 0 / To \J° * c~J i£j&2 _)~a. 3 ^ oL^j 

. Q-.mi1 oJb «U**jb aJ I jl jt 



J± JO Li ^y w flO j*J I 

Jb ij^S j£o U^jio'b jijjajU isl» iSjjjci ji U j- 5 

^iejjU’ JalfleJ jl iaii I J oJ-£ pj'l Col? jj 

VaI^peJ oJjLLj IfjT jl ^a.^0 e£jjl Jh 3i ,C~w I CJ~*aI (5ljb 

• *Ji 

^Iftib {Jlj.w (js-^ ”'^ a ‘ Ao ^a. ^a jl ^j| Ao JiC«-i 

( JavL d^ivJ 3 ^mO I jl £ I Oi Li J I ^j*Xi jl Jli 0_5o • Jj jImL^ 

p5"~ l_^i j J A^j Lac^A Jo bo J Ibd lj ^ib?e*i (^ Ia ca. Jo I^Uo Ajj^> ^*o 
i I J*0 CJ^i5^ J U> pj I ^4MU ^ 0 JA l-*4.i Uj «isL»iJ I £ 

lj <—»l Lb 3 ' Jo'I3^ Ojj— i —tJjijj^^i (J-J*^ lj jLi 

t£_^o Ai" - Jjjo^b^i ob-o^Lla. lj Aoib. ^1 L _j jj5^ 

Y * J 3 *J Jjj* 3 >^' <-&L. (^ • ,*’\Y J- 5 ^ ^jj *^*lj) b\£ 

cS^i ^1 Ala.a.*)\»i 3?^* j-sgJU g~A Oj-^i J J^o AJCa.b jhjt^ iJb 

. J_^o oJob 


Richard Feynman* 



CXbJbcJ j Ij ljt»Cijl./ia; ^La^l jJfcO |*jl* *X«**j**>si 

uC^b* b 1 J 'XkeJj jy (** J- 5 b b"*T (jAr^A)* 

• A/^” b" J ^ 

XT'" iii ol£J J *jf 4~M.br-* Ij 0_JjU» i»aC «—>La. ^124 ^ , 

\* ^ = A ^ * * tJ^I*- 4 j Ah j_h *4^® ax j* © * o^ 

jj (0^-^^ Ap aL*^. jl) j^j L~mj j! (JLjJj 

• XX >» .1 AH O^J L-iS"”"" *—j L»- ^*»j jJ a 

(_^XT ^k*. ^jj ^jS-iLS ^bex ^ oLj jT jl 

^JaJ c)AJ Ow»*X jl^ *c«3t>j <JXiJ ji Jfc Oja 5~” |.U^5^ ji 

(Jl^wl A Ij jl Aj^cj j C~>b 4 m»1^1 o^Lj jl yf Arw jt> 

A M J**i &-JJ jl v^moIjj (Jj .M\o^jS" j! j£> djf lijf 

<JJuij A o Ij I^T Jb* \a^. JL. (j&j lJ ^“ <-a5^ AjO 

. AH j£jji (jjj X* I _^ll9 J I Ajj^-* 0 ^ 2 * 9 A -*""” 

_^*- X iL ^ 1 G'<jl O-wbe*? a5~" C~=*L iS^^J.3 jl 

\ • ^ Aj Ij ^Ma »Lx- C~* A / i.- X ^J ^Ak (wJ^m-j j I ~Um<j 

O^JL >—ik~~ oLi. .LXc- jl A-jj^j ^ • Jais AjT~~ JjLj jX»LL 

kis l^-oI j oAh t -*L«2 (_£l**Ulx £jA*' ♦ AH j**^?** 9 

. iX»*J ^ LLj pjl Jh.3 jl AJj^j \ ♦ 
(^*Ui_jj oUxk JjL pj'l jbol ,j~>j«j’ t^l^ lf.-*LSj5"~ j&s 

a ^ b 0 am — wvr) 

CJjAw AjJ ii2_j »bvAjt ^ ,\ • o J Lo j ^ jl * i"aL- (jLio ^klk. e4u 
^ jl /*jl ^Uj| *S~ X~*^) ‘*^ e c^ ij^l A CjLoLj ^Jck-/ J 

B 1 ,*,' - n ^ v 3 Ljj 1** 

j U pj'l 

pj’l *S~ j>z3jZx~i <xu5^" Ij i^~«,l (Jju jJj jll a 5^ ^ur 

.ci»«l «x*T oUbb oljJ^ 0j iX—l 

^ xUa-lj J. ski ^Iji JJ^" Ij ^j'l C~M.I Jx£~i jUwJ ijiU 1 ^ 

,X*ib j^£- ^MikkeX«l (jUj» (^Ijl^ ijl^* X5 b ijs't) 


Clapham Common * 



jb jAtwajl jl^A \ ^jXa. fc-»T *S~ 

C~*»l tSjUU Lj^*^ t5^4j j L-*~$ jL£j ^>1 ^j*b £^Lj 

, Ji J I J fij* _A*“=^ L, <-^> (J J l*-l ^fck— ji IJ (3^* I A5~ 


Cow ^*ji| _^a <<^jUii ^j~o* _yl ji aT~ l)Ij^ c-J_^j~»*J 

Oja^-* Ojab* \ * • f_H \ ' ~‘ > ' J- 5 '-’'-' l^dj" js*^ 

J*y (fj^ 1* HfT ) t)j3 j* uArf **JT* 0 * u ) 

^ aJj^ LoJC)^J^4^^> xp jJ-j ji a 5~" ci—I »uo 1 «j I . c’i mo I 

. pa-Sb a±jS~ jb Ij 

|V I j .i A5~~ O o .q* <jl jl ^*jL) Li I ill..«l y~5ol C-iCi A*Jb l^-L) I 
AX*«& (jl^U^ l^jj jjl ^j}\k <-L«£b Az.il.} .}_jj-j *^Ak 

(£ la* (_£ I A^5"" j.} Aj 1 AZk Lv Ij LaJC> i^J^-i^ a» A5 I p L«j (_£ Ia 

.jb 


a^«z» 


-b j5Cs^j ^ l^k^l Ij ^ySl^j a^vw (j u I i c^b^%~$ 


/i 




. -LjL-j ji <k>ci ^Jf A?c;>eJjlj 

(ZjS' eiUiJ oT jl Jjf>j\j* JL« ji jb (^I^J 


j*, J ijjl ji .}_jk olLJwej> jjvl jl_)$l 0*j_j^aJ lyT 

,j>jjT j ^ c5jI IjiT U>“ xJ^jjj 

i-jciI i,**--bi* ^z*j oJj«Aj ^yvI ^j a^*Zu ^U 

,-Lib (^"LS (JjU» t*jT (J £0 b ^JL* aSoI c~*l Li _yl^j £-j_j-*l 
Xyfx* Oj$* u/ (J^3ib *;u jjI_jj j^ oUUji> 

t ojlAil J (5 >Xvv4 v m^U Ij ol_^X--i (53 j jl 

•Xiw (jT bh UiuftJg <SjS yl*^l jjjl l-Xa^J 

JjIjI j* ,c««I jjTt_-otuu ^a <jbl^i-XjyJ t^ljj aS^ x^j 

£\ j^. aS' |j ^j^l i_ii, j^ ia^ j* _^U 6^ 

<.jj^«!) AijL» ^a jl j-ib \ • __ 'i* (jbiJjJ? 4_i')^-E>.I 

. (c—-I ox**j A I * oi j ^1 

lt^v b ^Ij^I L^ 3 * c«5i Ij^LiT ol_^i **^jT (5l_^ 

Li‘ b Ij I_jSJ Jak (J^L -La IL-i XpS^ 1 J 9 j9 ( ^j^~ (^»* 4 f M 

4j Aj <L$^ ij’-ii'l ,-Li^j^ ojljJl E-Sb 



tS' o —1 ^l—T aj !_^j Ojb of j^ ^LL J><> Ai j o —1 
iS' o—l ^jU>**^.j_^< Aj*i/ jl cXj j^i «*o*o!j <SjS ^1 a^ko 
O (jT ^ IvtiOjk U! ,J>jti jljJ Lm 2 elj j— jJ 

t£Aju Ajpjejjb’ iS^ijyhl l*A cJnJj 0—1 Aj JjLj LfCj Aj 

La } l O fc! |> Ac j^c^~Lc Jjs* O 1 ^* 3 * aX—jT j I < Aa A— ^a {V* 1 

y~-* p^o 1 Ju^-4 t o—<1 oA jALa 1 J^ AC I j La^j^cm*ac 3 

. 0—1 jL*-4 

AyijO— 0~0^ L ^jAjjjl J jl *S~ **1— 

Oljjl | I |j J j J J ^AC Aj^v L*« #j! ^ >% yi J 

rAji^Cv< iaia. (_^l<UU*i 4 m*>. ^j b JJ— ji £jlj jjAbu _j 

p~j_^Jc* J^«a»<»X» Jibui UoA AO— J_J-^ ^A--i Aaci I O^V^. jj Ai 

,OmJ ,j—j j l^oJIi^iva-i 

jl Si *-Jl J ( \ A Y Y — \ V\i ) **ACjb *-S^lj 

jLw jjOfc c-jItcXjI O Aj Q-.<..i aX” ^jUX 

jl Si Q-* J_p» AlfA / Cj j 2JT AjA^j j cXi jl^-bl 

<^leJ|jjl ,,,)) fAuX »—ilpeiil jLa< IjUj lJ^> A^La. 

.({ ijlAj pA j^jUoi Aj j aijj Ulk^ 

.odlof' l_^l ^A^r Jl*. j4 Ijjl 

(J^Lu« *S~ O—j j»!^aI y*» AjAs. jLic aX \ \ o A (Jl-* 

^jAsia Jak Jjia ^ *\ e ♦ V *\ T ; V X ^1-^' S aX b 0—1 
,Sj£ 15 U »*Ak Kr — v*\ jUi’^j y*J 

jjAb 

IajASJI pi I oL*c*L« tSl«jLs*» S* Oj> 

^Xa. ,Au5lw» j_^v=-> ^5 _j^-*-i *)3j-* I Aaej! jr^" j** 

. A«t*— Cu^) ^ I— c5~^ IjI (ji 1 

<5 La JL. AmJI^ ,^^"1 Convention National * 

.tv^o — ^v^r 

Jacques Babinet * 



i^jLJ Ij AO — j j 5 wU5~ aL. j I UiaJ AjjO (^1 Jj 

, pjjO»— jjT jU Ij 1 ^ • v cJb*- j^ ^ .a ^^jb ol^oU 
jl aLvoL*. ^yLi> ■bjka. .c^w-i <oL ji Aj b^~.J L • j»j I , ,,» 

V* 1 ' j 1 is ,Ai ^ j **y ( ^’ 1 y j> tri^' 

(Jj^!— jjj^S""” j l~w) aIaju jl y ! a5^ q . «« I aa^ , A»iL— < 

<*X»U;»eaA f < £j^~.T* ^-^-i ‘-JjA^j a5~~ a AO jJ—Swo' (#j i) 

.o—l (j^jl «jS^ 

^}j&\ jb Ajb <SjS jl^* J* 5 f*j'1 a5oT ^1 ji 

IfllJg^ J AOb ^Slj j* jA pi b^T (j^i L* A^jj^UiLib 
jA ^y—Jljial jA A5~* AO (j La ^aA» jb jlAiu (JaLu* 

, Al I J l»> 

ijljOj Ij -9 ^bjA C^LaaJjJj A~|^ <A*OU«. 

b aIa ^^tpy i—ii zpz~i «^L> ca b 

Lj^ 2j‘ L oT «j bj A a S' o~t-i (jj1 a j OjI 

f-y*.?z~4 j I O—! oA— I y oO.« j b . I -Av4j 

<-U^L* Aj pj’l ^y t_—lj>oT aIAju A S' C~^ (^Ij-JJjI^jl 

...0—1 jJ I jl <-£j_yA i^l_^ Ia^T AlA*J t*l 

I<*^1jw A^a jj (JUcj b A^~ Ij LaaAj Aj -£ypy ’ aT~ (_£j_j£j' ^1 
Ijt^Abj j LacJjJj olyo* <jl Aj j Jtjl»—« 0—1 

0-^1— (*fH -bjl*b ^ Aa. J 0;A a5^ 

.K^jIjJ (JVaX—I J oUl Aj ^a.LOa.1 

tSjjL* A—Jl y j^OO» oLj>bj J OuOJl^ (Ajo J l—.5o 

°Wy ej AjS' „ • CO«y yajpct^ j^iu ( M W — ^ \ 0 i ) sjl^ljJ 

O* Ijpil A S' O—Aj Ij (j-l—l ^j| ...LbjlT ^jjULuj (jSJj 

a5^ j&i jiii j i O-O* j b b j I 

Lrjj-iljj-i j^ oI*aj I J j*j’! 

■OyjJJ a 5^ t/jjL IaJjs ^JaJ ^jjI jl ^ Ia 

tSjj£~* j #Loil u$b jjjl .co.1 a^OIaSo oLoj (^lojU" j5>j 

.JOL— AiUi j ^Jj; ^ t^j^ pAUi’ j.A£ jl ^Ob‘ aT” o—I 

• Oy~ 0 ~* ^Aj Jjli ij *-lai j cSJf* oJxls t_5o ji 


\r 



a». oUl <LI j <ax5"~ c***1 <—' bits’” 

,CA*J ^iA$Ot$b»l ilAtl j Ajj9u b Jaii J iau fA«ib .AAl^^ic^) 
JjJ Cjl^5o*0 ASjS" AZaiIAS^ ji> A^Cj I Lj 

(j*!*- Aj IjZj pA Aj Li <^j| <ojL-j ^tSbu! ^aa Jj^i I j I j 

c*mIj Ij (_$_^a*-» OjJ i (jl a5~~ Jjj l^jj’ .J-iL *u«ib J LZaL* 

C«i ji *S~ (_£j'AaI b Ij £jl ( jw _j A<ib Aob jjb (jjijj • A$^ 

j I j^-> b Ij If-jT Jo IA* I j& _$ iJJJ I? |^j Ij2a* |*J I 

.aAlT j ^jjb £< oL^eJ 

£24$*H Aif AzT~ ’ jl j£> Ij aLa £j I «j l^«Jb IJ ■ "-..j J o.a -1Ai-* 
j J j^SL oIAaL-4 j i , (jaJo (A’-iio j Lo Ul <JJoljiJ_* A^A AZ*J I Ijj I 
OJjCo jjALui pic ^jIj a 5"~ CiJjJjl 4-il_^bl 

.Cm«Ia iLi Ij *L CjWazJ j ob^laj £ri Ojlio £jl Aob 

A5"~ <-!A«>01 2 Ij ^£j j£j Aa^o AS~~ C~»401 Aj ^Ki L (j£ Jj IJ-* £Aa j J 

Aj <AZAlj aJ'A*» J jJl*- ^jT cJj^i J ^ LAa j j IS"" 

Jl (_gj^2fc £ol ji AiJI e^jl^f 1 jL^ l^jT AjJj^ Jjl A5"~ ^SjJ 
t-<U*^J Ij ^S^AaI CjV j£~t ^jj Ij LI . ijli Jja j <£s*~i ^^Jl A*-J 

A^i* fCA^-b olj^L «JjjT OA-Jbiej JT aLU j OjjT^i 

, JUuU J_jL«u» J lA-bc J - L~ ' (J^l J oJ« ; A L ^jA~»*-£o 

i£j> jlii 

jl 6b<j j-3 a 5^ (5jy jUU Aj^i jl \ \ ^ JL ji jL5^ 

, i^5^ «^La2m>I jLaJLj’j «jLk aJUj J^*i j *ULl« ^ {£\j> l 2—iL Jjaj 
(Jia ia2* j (Sjj* J Lj 4^ I Aj I j j I A/u «j bj i 

^vo . JLt-w» AXi^ (^L A*p»jj Ij (_^i>jl_j»* jA* j^ < A«w«A 

(v^»l Jjl ^ |»L jl LC) jS'yyfi |*L 
V»T ^ J" Jy jl iiu JL j^ 

JJAS^T i^l Ali»y^L tjjl* J_^L obbl^tj^ »—<jSb AjU.Jjj (_jT {l)b_^» 

jJ\J <jT c£~j* iSj_) V'LT A*«i! CjA^* £»l j j Oy*- -y^r* 
ob^jw V biT An-il Oja j jLL_d JL*2j*» lA_^Ja jl Aju ,j<^C- jJ J AxSLo 

. (( jj5Lo c^*T^ oT 





_• ^*lj ji 4^)1 a^|j* ^ w -^ 1 i)jJ oLL L 

^jj| cJ^ , Jui jj oJas^-o j»U JjI c~«Jj c?j>j jLii 

y- r i\<^jSj-) oto_^u J L* jl ^*0 Jai9 

«iL*J !)3_ji (_£j^i j L£j j I -*ij 45”"” -A-i |»_*^*-v . 4 j 3^ 

«-jLa' jy jUs jlo5w ^LJ 3 jjj 5^ <C*J pf 

* Y X ^ * JI '.“—'j L* (Ji j 

Oy^t <-£> 4»li Ojj 45^” jjl ib 4»*jliu (^IjJ 

. 0>*»t ^)j iLjj j I «AjLg I jl 4x9 i 





<S)y*> cJ^-* ^ j*ji jl O j*y. pj' <> jAy jl J-^b 


jk>> ol-^jA Ia L» jl ^a {j* 3 3^ AjLi 

'S^~ jl J ^j'^Lpej j pjl*AjA Ijl^iT t£Ab aITJ> V 

j ^Tjl^l (_£ La ax*a:x5^ OAj a I ^ 13 La 

<JjU U . pjloA,Al*r~ La j i_»l Ja^>\ l_^a. j La^L^S 

a£JU jA <£Ab ^La^^x^T" o'" a5" j*j l«Aj a jA a&T 

LjJ J ^r]g«. ^1 I f Aj I &ZmS ^. Lg . J Aj 

A^Jl a5~"" (£j j’l OUT jl j AijJk-j AjAjU <Jji! jA j AX9j 
Ajk ^aU { j££' £^-y* ji a£T <.$1^ ^bjA (jlAjA (_5*^ ,AjL>^ 
Ij iJ~zS~ tjl^js-* <J^Xlu j J43j~t ^U^kk |*Ia$I Aj uA«A <AJL>I_^91j 
w^Aa» jl AA X« JI y^-> A S' Ajj aLj«<_j jjjAj LgXj 3 Aix».IAjI^» q(?u 

^yblS^ aLw**J ,jjAj AxJl , AXj b Ol?ei J QbLjK"Al 'S ' ,_ -.a. " 

,oIjLam ^A ^a!}” U 3 AjA~A ^-j OA»i j*S?Xt*3 jl 

..••—.j-i l"jj j yi-i _$ ob«^~4 JaUx^LJ (C w5Ci*v Aslj (_£ A b ^JlS~ l^jj 

(J-IaJjjIj AbAAj ^jJj! J A^L^ jA tjbAb b 

(Jjl aI»j jA , aa»U L g , L . yi< AjL1 i—jLxT"" jl {_j-^ ^1 

jl ^kjj aT~ AjT jk^s 3 Jfck* j i_&lk c^j-^ aaJ c /^ 4 

(l)lj~* ^1 LI . Aj jtf’ 0^3^ ‘-^A“ IjiT oiskuiljk 

a S' Qwil l_^-j o b»A < axa Aj^ 1^ { jjJ2i£' \uS' j a a5"*” 

j^A i_5 U^ia^ A^b j^(Ji U'-’ **^ ^bAb ,J~*S' oT OjAj 

_3 u.'***"b»I Ai _J d* C-j+u Jb Lki c—i-Lc-1 L , A»i AAI 

AA 1_jici ^^-5^ OjAj t5AJ*i‘ .^JjIa^ JJA jlij jl Ij tfjj 

(OL*^Lkw AA^^ A^il AaI^ ^lAld^tJ fAjb< 

^ 9 



j X lAafc _$ (l^xiTli) oL*j1j ^L*j I *^laij jl 

, i(Jjl jl lj *UA -Aj Lv j»jV oSoT J JOjS^jlj ‘‘Aeb 
Jj I^Xi (JJjc£ Li _5 ^Sj£~* & v\Xj I«li (_£^s»» ^nA jjXX^Cj I J ^ 
^yik-Uj j5Cu _$ j LjLxxio |^A » JSjIAj J^a>j J>^> g ai 

t£jb£-l j jJjIa*. jjibb b j»jV j^d;. 

,}ji -k*l^k aJui -UJ j> \ j3 «C~i j^>)) Jil 

a-Jjl^a. jjjl *S~ lJjI A*ii *S~ J>j L ijbx».l 

, ^»$-> JjJ I 4X*J I . I ij^4 l - 6 J ^ (_^ J ^ '~r^ J {^*4 

1 jjji <4 j^jIaJL bl£LI J-ib |»a (JilV Lrfj 

J (_^«^) (^Ljl^j *ljj Aj’Lk^^T)) 

.pjjljjL (£jki C*»l ,_jjLiljj^ jLbXj! Aj Lfc^af" 

ji ^gjb«~vbwj^st* jl 1 $xj aS i.x•»««•>I jl LI 

oLL»l l^T (^jl_jx—l j ^p*L _^l j-J i£ L «>. » b 

. ±y £ ~~* ‘Oe-£il^ ^yljj 


J*Ji J 1 J£ L " 

<«uT ji ij_ji)jj c&LLjT *j *5~~ jLj jT 

^JL t-Jxl L^gij^i Aj^&j’i C~-i ji pjl jl (£.>Lj olt^AisI 

.xj.<x5o b_j^c) l_/*l ^Ll j ^ i ; ■> ( Lx 5~~li «^~jI ^j»j jl *5^ Ai j .«x.-i (jl jl 

-Xxi j*_jJj»w Ia Jjo a5^ LoJjJj o' jl J*2* cX>4«^ {Sj I-•_j*j ^ V **^cjL> \p 

ij^l ltL,I ji .-LiL^j ^.Ll Lilj pjl <jLxi.Lv (— tS^ji 

aS^ |L 1 ^Jj ^ -3 ( < ~**~*"l oLI aJ a Li-< 

((»L. d ^-*^-» , JJL^ aX>j (J-Jjfc. JjL JJb l_^iti j oJj^i l^il 

ol^j'lJ olyaiLL* L ,^_jXLs^ (jj^^°l j-Ui (J-» L^j aS~ cu*«I ^Li 

I1^1 Li j ^Jl L «*Lv < '-^**-» |jjl iSjj 

<j»»oI«Vj jXivO L LI . Aa. jl j Ja J__* <^_Jj i ^ > 

-r ^gjlAe-lj^j ^**vJ^L ^gXxJ C JA Jvw* jr -j L^a. “UA 

Uvv*o l j I*'-'" v .. **. r- vk>j b OL^>* a L vv j Ji 

O^* J ^Liu <Sjj jl ^iLLLLi (jJL ^ijLj ^L»jL j! 


5*\ 


ft--lJOO 




bf^ 1 ijs)* 


jb> Jl a5" 


~l j» d^a-'ifL J <C~ 


uO IfisaJjJj Jc-^ 0 ,j£l* Aj So Aj <oL^>mI (j_J-Aj L^j bXa» b 


a 1<J|>bl c~**b |^a UjbbT a S' ,J}j3 Q^la (j;jj jl 

Ob^Prj ^j| <UA (.ibw. Aj) <£Aa.lj jlaj A laii Jl Jj L A S' C—l 

b j jj^ii ^jjl y&_^j b'—jb*A 

l»^ JjbcJ Jl j ySj\c^SJi jJ'iL. jJdj jl t_3L»- l j~£ ji aS' wjlj 

•*Ji 

a-v a 5" Jo ^jj jjijl^ oifb aJ ib t£jj ^x»j ^1 

C-jlj5^ ( »_*4-b lj l^ij^CJI J A*-il <l4*j‘l ^>5 Aj^ki 

oi^*b> i^A Jl l-Xa. jjla. j U Aj ^iaj ^jjl *i^jT U’ . ^Jij 0 * 

9 »A*XmIAm*» lj* OALi ^ **~ i* l b I . A) A^S-bj 

b ^J_J—>5^*L. jji ^_JaLU^J_^3l l_£jj^j 

. •XiS' bf> b ((I M J j) ^ fl -j — (Jj- b T~ L >—b I 

jj^xijjl jUT jLbjl jl l j^i ^Xa. lj h -J-** i^blj5^ Ljjjl jA 

^_£l Aj'S** I A^» i ^ 1Q . - 'u"^Vj Aa^ I f (_^Aa ^J^***5^*"L-» J 

A~A/^5~~ jtjjA I \ ^ ^ • (Jb j .5 .AjI^j jJ-»j«j ijl jl oAbu.l (_£b 

c^5~~tjbj J AjAajAa. (j^*-> l^l^J b E = h-V 'Sj'^k* i_-«**b U 





JU« ji Oy- Oy**Z j«jI ji l^jj^Sil 

(jSjU- J <^-iUaT (_£Ui_aJp *Si^ej C^ijJ c-i1/~ 4 j/J jl \ ^ ^ t 

lj 4j«*0 j9 C.'—_^3lj J {Jolaj OjliX*»l 

JI <-5o"yu i^A. <l&cJl_/~ Aj/j Aj !j Oj/TjL* 

1 ^ M db* „/7^b*i \ A <1 -**^f* j ■> ^y I yj>t^ ^ y&i A*a 
jl .Aju jjL« \ } C~~J - Uj^aj ^j|^>t*» ,C*«ili oW ^bdl O^li 

• j>^j axa5^ a 5^ t jis_jjj«^ AjvC^Msi 

^O^Ja^sb J I I jlj pj I jLxaL l yuiy)) 

i y* b 02 /T oa' .4-iL~* A J 

^*AiS 1/ Ojf* -*j 1/ (*"L^ *^^ s * L»l <,»loi/~” fJ ^ 

b_A* tl)b«* _/ji jb <c—iji jl 4 *j JL*£j aX - ^b5"” jj> .o^jws^ 

! ■*/”” jtA* 6=A 

45^ ^La-LjU' «jL ji ^Sjo 

(^aSw /> eijjl C~«4j /b»/l (_$lAe-b^j /> 

j?l ji jjb oV&bil 4 a. 45"~ ^1 Aj ^jiij 

J (jLjlXll ^LfceAjAj ^Uj <£\J. w5wiUj.}j_/ 3I ij 

l*!&t> ji <£jIa./ j _/j ^y '-& <4*1^* /mj ^w A ^*** 

A^}s^ j.5 L* jl < {+~^L r 4 ^LvA. 1 ijA. ji UsAjIj j ^Ll ^1 

45”~ j L_T^ Ij jjj lx> I_^5 4^ji olaJUa^i 

\ *\ ^ f j*> X^** ,c-.l JU. j_jiA oT ^’T 

^ lj^ 5 ^ ^ ilri ^ 45”^ ^yAj2r» ^jA i) a5^” jp^y* ^yj I 

. (|Cw I iSji *^aj |A^ ^ l« JPtj 


j*y. A 1 

-ijyjjj J^, \ “\ \ r Jl. j-5 

^'‘iSi 4j Lj» _$ Ivw—) I 4 a. Ij J(j I jl ^yio L*V Ij yLt^vcX^t , $jS-~t 

4^ji b oU—Ll* ^jyjjj 4T iy wJl* 

/Li J&y |»4c. jjig Aj Jj i^} y ^| JsLXaI 

tSbiljy' aL^j ij/jjj j^j'l t-*/"^'...» 4T ijj 


^4 



civ**o JUJj jl , LI 

o *S~ jjjl j ^ « j^y. (*L*~» lj 

Cwjb^t tjl (S^* 4 j*~Xj 

iS^ <Jj j I^j j^ Ij ^Jj-bu j-kSL *.I a5w!^a 

jLj*« <j^a. ( ^ij^ j** jl j~'''*- 1 -' 1 4 [y! AJltlpt-i jS~ *j£ ^1 y* 
( C‘‘ '*1 li J l^i {$j****si ji LI • “*_J^ 

I J _J I , •XiS' J_L-C X) ^ -♦ y? ' yj (Cj ijj I L 

• iL jly ojL«i C^rf- L>yu 

^lojL*« I jl *Jlj (Jjy£i\ l^I ji «*£»>&* j) 

*X>-j*ti <jl jj Jj X>b ( jfi c-U5o isjAu XXA t5jj ji Ju^ijj. 

ol <<»3 w*Lj cl)L a. ^ oJI LI 

Oj^<0 _yt> »IpcjIj-» _5 JjL. ^ 44>»>wX>< (_^Jjj I I -b»b 

^jC-Ai _$l Aj |j AJUtJb ji ■b^Au. X b . .i UA I^a. J^ AJUtA 

• XLy AXif* Ajl^I*** 

J Oj^r^l ijri b^" H±jS~ *kb— 4 a ^J-jo (XaX «]L.I — 

? xlSCwj cSjjs 1 ax*a 

, il-U* £^-<L <«bj - 

? X y^~> cl)L ij yS^ L 4j.ibt-» b l^j’l — 






. <0j - 

i£j j j I jjI g j 4 J 171 f/f- j^^r* — 

(£l®L?^~ ojljJl 
. *kL — 

i-SC^Uj .ij^x^lJI Jl JjL ^jfc jv’l jjjX^JI •zS'j>* — 

? JsS f" Jj,»*5”~L» 

! aJ - 

lj ^jX-tljT (S~ s ' ‘*~ a, 4' g Jjb jjl •^r^' i3>-Waj 

_y&^j ! o%»«l jl_^xJ j cz?cm L^jjI ‘Wi. b I ^>.1 LI,, . ■XzS' Ly ifc 
^ Ai lj I _J , j lj^> «^» j3 I^A i .U«<« 0 

.H'(jI ijlaA {£j l^x»x! I ji I ji (5y^L, cul& L» 

o^li ^>1 (_£I^j *S>4 3 (j-'U*! *-£» ^A_^J 

K^*j I i_5wiLj.} (J_j^l») j*^-4 >—5””jbixil jl&^j <—» 1x5 aS~ 

^ J ^*^4 4 j4 iS^ji O^ j3 J j$ 

Cr“Jj Cr* c$4^ «j4^ 3s?* ‘ Ua » I-^3rr» j3 

j3 Oolj5" 4j^iaj jl o^LoXmI (jljlj* jl Jju . A*£ 

^ixsl Hir Jl-* jl & j-* aUuI j*** (i KjLm* j! ^>-jic-^>» Jl^jwl 

j «^Lx ULa — I (_£j I^Xxxl -*Jju< — j (J®* ^ 

, (|«\xwL y * s d;b 0-XX^5 

* (_5-U-J^-jji lj i>y>- ^t-Lt-i Jj-rf’l jl j_^5^l 

d '^”"" "J-f*-J jV I j3 ^ : i&j1X* - r £io L cJL*— Jjl f j-w <_)—=»l 

.-^-5 >i ’l . » ,»iv ^SjT U jl I 


^ • • 





— *_?•* fX*~* <j*»i 

j J , J^?w vSj^i ^ J I *—^ b J I l —-Q j t jj jX$J I aS~~ Jj) J_^» 

jji CU) tj bj J ^ ^ UUUU 1 A~0j3 <j-~ O l.w. >I..» «>.> V J-jLj (Jb. I 

jl c~JjLt A£" oT ji aS~ A E = hv 

. C m« I «jlj j j5”" bfc (jT |jflj aS' iSjy I ^ 3mi 

A^»J lii Aj ^ ./>^ il ji I J i^i .+~~4 (JI I A£vJ I (_£ I ji 

‘-iljbl jJ ®L j Ojj &I 

l^a. «L» Jsi A^j»vl$CA {yy? -*_ y* ^y* J ^ • f^J I {jy*J 

. J^5”* i ^a^S' lj Aj .1 La- txojt o_jj is < ((? b (Sjj y 

•Wb a5~" I_^JJ (J£X> J»*i AU^5~~ (_£ lit Aj U»J I J J lalJ lj J |^ I (Jl yS ''I 
^IS" b °$£y _J JjSi~4 £*S~y. aL» IjJjd l^jl 

A^jI i^^ji <-; b' <jf 4iv>Lb J>jij ^ JUwj a5~* 
(^L^jV Uii Ai (JU. j3 j Ju5bj bjjb 1 j^ r »j (_£jj ^j «L 

y "/»■ c+£-j*» j jT jlx» r ^l*-i £& «kb <>^50 jlj_^ 

. J-£b AU*ilj aLjIj ol 

AU^A k-jljb! J ^ ^ J b j/rtf^b (jj^x50l a 5^ (jjj_UA ^j'l ji 

j I -U r j jl-U ji (jj! d cut^ c-T" 

(_gl*U^L*^ 1*5 ^bjlj 

• C U C^ J 

e Y 

~~^~ 

(jj|^^i]| ASjj I Aj lj fCU»«l (^_5 ^Lv 5 AUUwaJfc aJ^U^. ^1 

j* jl y£ (SUL*—* -bis AJcbuj jjjl . Aj b x5^, 

, ij Ltt»w< lj Aj J L». _j 

^Iji c^ 3 ) ■ 1 ~^ k -j// 5 j_^a (j^«5^ ^Aj^Aj (^I^j I 

aT ^■y~£u* j*S (_ji-» (JsS~ IfjJU* AJU*Jl> ^J -Job flKjl Uj ! 

auuIc * > _^^ - J cujIj (^IajIXv £ I Li I .Acb eJui y*y j^~ 

i_5CyjUj jjjU^bll <jjJU jl j£j2 cu9_j^ j \3 L^jI j) (_5~ 3 -^ *^**b 

Jo b Oj^yaU I j J ^o ( Ja5L»j ^c ' UkJU) |^A C U^*- J j o 


\ ♦ \ 



^bfcjlA* j| |j jlA* £j| aS' A-£b 4Xwl^ Ija. j pA iajl j£ 

, j)j Li* y Ic* aX*x 

Jajtj-i ,jjl y^j «UA j I £yb-> aX ^yy^t b t^-Li 

. ij l»4~* (jb bJ Ij 

J»f v c+s-j*. j jIa* r ^bui ^ ^^O** jd 

jlxl* / jjlxl?* aX ijli ly*J pA C*~^v=-b t-X jl ^ 

cj^kiysU. b (JiU^ aX A«iL~» I (_CjlXt jjL^f* a^'^k b icJX^*- 
j AiL^. I = mvr y-*i r ^U-i j:> j y cx^ j* m fy 
bj2»i ijX i—>IXJ| jl y~r+ j_jX I^T jlAiu jaJ 

.V 3 r b «_*~«Uj 

ji ^y^a.* j+3 b j^Jl y jj^XJI <j»y aX IjS' co 1? ^*jj 
<A«£ b «tj?cJ.} j Li>cZjI Jol_^U<J jT / cSj^A* jjb^i* aX C~*jT 

ft C'-*^A-fcl .0»*»l ft =; — jlAjL* t i -i 7t^>c^3 JAt (J.S L*^t aXj 

r* ‘ 

(ijX il^ULo La l_^X lXJIX JI > ! <| —Xl^jj (J^ Ij 

• UeJjl j! J 


mvr = «ft 


J1 A* A X ^ Ij Co b' j I-C aX •)y ^Ajj J*^*S 

UwT jl . Jij Ut.a-1 ijyfCLt (^Ujl-L* «J*j! jL* jl (pj'l j3 

c5j b h t$U>ljX Ij^wbal fjbu Jj LC* J £ a5 

. AjA^U ^iLjl _jX Ij jb^a. A~X (iX« 

^Uci J £ n ^Jjil jjptu cJj4-*o yy Jj ly jl jl 

• JuT^ C—Ai Cob* J lx* r n 


me 1 ^ 

£ "=- 7 ? x ^ 



Paul Dirac * 


i * r 



vSjlif .jUA k 3 ft ^ I ^ ^ ( ^iJ ^ Oo b j I .Ao 

lgjj^£3| ....... (T ft O JjIJ A^|j| C-ol^Ao lo j Jo 

^La-mo lSj_^ ^ I JoLj fz ?z 3z a» Aj ft jl J3^ j*^«A 

JoT^ Jo Jo l)^»- (jj I j J a 5"” ^**w*^o XiLmj j A £ = — £n (J jUui 

• 4>~^* J>v* 



j*rWi«<i jl ! J3^~ |*K«® A5~” jf«wb b«^U« A <J ^Jab L JT I 

i-5o t^Uco eixiT jlJoJ^ ft <_5o Ao A^C«-o & 

. js JT ^jb 1^». o a& Lm^o Ij I4J! j I aLL o_ 5 o c 3 Lw ax««j 

«JaUU< L <J-ib ^iXjl _J"\L )0 \j t L k = x 3 ft ~ X £ 1 5^ 

yb j) vjijjju* (J 1 ^y Ue-o I j 1 aL*? li^Ao . ^Ob I_^a* b aL*J»« l_Sso 

• JoT^o l^~»Ao OjjAjA J^ol o U - ^ o^J J^UvO ^1 j) 

me* I \ ) \ 

V== TntfW~W) 

AfltJ Aa jjo! jl 

jjU'l^ jLj Ij ojjJ-* fO'l <5U A^Jjj Jj-y >f y> jl JO 
b j 0_^ «JjjT C~«Jo jl J-i i^’-U J 3^i jl 

£=**> 3*-# .(W^ J*" oT jl J-i 0 tki jA 

• J jS^ A««Uew Ij R ^_^JJoj C-jIj oT (£jj jl ^*0 C~«l 
me* 

^ 1 7ich r 

w 





_<sj|jjl (_£jj jl I4J.U jl jT b (jT IxiLa*. j 

. Li i»JuU 

jjl J Ajj y*- y. <SjJ^ ^jj| 

Aje~b Aj^laJ jl ,UAsb L)bb Uw { jz*d s . jti" L>l 

(o>XmJ <J>iij>c j) (/2 = "l) cJb». jA Ojj-Ufc I ^U*£ AJ~~ A-£ 

• b C~«! J^bt-* 



,orx\* A cm = •,orA 


( 5 jj jl eA-i A^lptw \ . A cm) f*jl ^L*jI a S' ol-b 

,xS^ (3-jJaJ Ajj oljS' ^LOjjJLo o.>L* Aj^kj djcil b j I 

^ka. i»JLb Aj^^a* • a5~" »u5wj Aj^ki o_p-Vb 

t—5o b A^b~<Jt> Ij isbjjl ^ I .Ov^l A>jJ^ I^J I jj J OUjcj»L« b 
(^1_^ Ai^ ijJ ij^l (Jj .AjA^C^ ^JJ^ 

aIjjm^j L_>jlkw kLijl A5^ A-£ . Aj I .> b)bj ^ibj j^k 

. A^U. /i C-iU' (jb-A> 

Obtwubj Aj^kj jJ /j (J^ c£bil_^5~~ , a^ l aX-U j*£. __^oA ^1 
l^Jl b cJj*J jLia.) Jijjy? b<ilj J Sjf ^ b«A 

CA** jA ^\ b .A-ib AX*ilA ^lAkatj l^.«j I j I a JJi A*»Sl j 

A~>L»o j C-j»L. Ij pj’l jl*jl A^.bc~» A S' ijJ Ob»A 

aj ojj' o1*a! j aL^cI ^1 , a_j*J Ij A*w*Jbx-i 

ijS' ^SUS' jl j I J_s oI^Sj-s tSjl~j juJ La yt_jj *u *b ijj 

. Jj)J (J-'Ajk Ij Aiajlj b 



(JV-U .,1 b (jljX~*j (Jj-,<»I **- ftjfc J~*) 'jJ*-* j»L«* - > iJj*^ 

jjIA A^jO Ljj L) ,^3^S~ 4^e_Ij ^_£jjajl». jl b J $j5 

oi^ ‘"’JJ"°• Ob>^A L^J I <jjSo Xjlj ljL^ jT jl aJ*^L». 7 = 0 LJ aj^>cj 
(_J-L«! _jJ Aj~~ jl Ja£3 . Jo Lj JJA Ijoj. (_£l?6J (_Sj4lJ Ajljljl 

(-Lib yj^Jl O-Sij-j *Uj<i jl A^jT j JJlSL^j OlAAjJao I^jT 
. Jjji Ja Ilj*. a Jo Iljo». OjCwJ? jjj b 
L^oT J I Jj«j Aj» I bs5 I ^Ajj iS_) J«b ApcJo A*« I 4o Lj 

Uj-*?I Jjli jP iSJjs> aJJA-bUb! l$iT A*A jbJ jL«J 

. ^| ) i^'S|jjj|i| A_^i-j L j*L***-» 

_^£- i£l«JI-bl Lj L^jIaj j j^5"~ ^Jp yt jj ^JIa«Ij a~JI 

oUUijI Jl jLJl ^xsj • [**4 <1 >_jJl 5 I -4*^ ->jj jT jl 

Ai~~ -Lib AXjili jlkil Jo Li Oj^-a ^4 j4 ,jJjl :^W (^Lj-ilJ 

JA I y>- X-Jj Al» Aj ^Jj L^Jj (O-J eJj^-O lj alj jjJ^A b j5"” bjo*. 

j*Uejl ^A bJ~*J Ij^~j 

-A* j 1 A 

C~£jjJ Lolas' i_5sj Jj«-j Jo’ Jjj <_£ J U- jp a5o’T L p jj ^L~j Jj^l 

^jL**o JJ-j j_jJ j Jji 4 uljj^ j •*»£ £»lj Jjb> j ^IL-Lbi Jj_^j 

jjol Aj C-^tv-j lj I 4 JL (jT (jUIoL«.L*j ^~aI_j^ej ^I , C-ib 

(j-'Lvowl j ^jiL^w jjj-L^a.1 Jl J-»ib py Jo Li o4j |*L*»«a (Jj-><?I 
J?L*ej i^I^j j_j£jLj a 5”” jULi (jl Jl oLi-^lAj 

Ijl^jT Aj'j^w t^j^cj Aj a5oT <_£l ^ j OjT (^l^xS^li 

jJ ^ I i_$lAaJoJo- A_j$”" ^^jJ(jji5^l . j^o_^j -bjjT 

l$jT Jl j «J-i ( 5 -bUAj_/* ^IoJL. Jj Aj^i-jU J-U 


<S i 'j»£ vJ_j' voj U. 


1 „ 

/IV -Aj\J^-*~ 

D 

D 

-A/l/V-^ * v 

J 

-U*. 
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• I - 




^.U.1 >J-J L*- { j*~ l— I iaJLa. 
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(jjT (j^l AJb J ^J^*** > ^jJ^xJLw 

. c—ib (J 

lj (j_y_JJ J i—ig .»JT AjjPcj (j! y~> ObT l_j^* O^iS^I a1*j». jl 

,^b £yi>y pi^** cSJj 

A*. jlicJ jl fcb (*■***»• jl Ab>L. Ajuil A S~pj U jv* bulj 

(_}-*bi <c—l Jjj b jlji ^j^l oJl®» 1 jb 1 g« > . ' I aS~ 

lj j>Jl <AjL<il «ftT (J32j 5^ jy* jl» jl 

^jl-Ou j&jl (£\ji .JJLlb^y* (jyU w gCJ Aj J £jla» (J^l cJLs* jl 

c***l v -L*L»o (^Ijb a S' ^yi~i i^Jj^ol* E — h\ ^i\^\jS" <Sjj*\ 
(Sjy e»$a» Jj.jlaT Z) Jab. b a5~* 

_)•* j 2jt JA I J^. J-jLvJ £jI b (^lAjuil Jili j£j 3 (oijS' jy£ A S' 
J ^ 1 ^- l-» L < l*j i^i. b -L» A^cb» (_£jj A^uIj 

. Cm* I o-L£ ^bi D oJab. b ^jj C~*-**> 
j> j*J-U iS^I Ol^f J-> 

V x»bj oUa (5ljb aJ^ OiCwj £wuiJ <£jji f-Xb_^r* jb (J^l 
(jl£.kj ■> ijj L» *i/b. <jj.}^£b, v—iAa. a5"~ Cm. 1 D jab. (jb* 

. SjZ' |^A l_^»* «-*A Lb 

l-V^I Ob'bvjCi^J I»LJ jl ^Jai Ij^AjJ (Sjy* 
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(jb^J Li I (^J^a* C~a>lj (J -i—* Ajli*j 

Ij .XOjj J c5w ^1 , J-U-il Jj I J-o*. iUiftl pj| ji t-Cjjyl 

jil_^)(\AAV Ai>u) stsfc^y, jLl-/* J (\ V\ i — \ AA r) 

,-b sjZ' j ,J^ M > f JL» O^a (jj#*-" 1 ^b 

b tS ^- 5 &*jj J* J" y»ji 

'*s>~ b^ j' ^ o>*jT t^U «b 0 ^*^ •>'■> £**>> 

JU jbcXj^J (\^«i — ^ a* i a) ***-dirb f*4Lj jl*_*> jJjJjT 

4j a5"~ 2y b jj I jl L S' ^X^jcJ J I AS^o.ji 3 U«,l j 

£+3jZ ~.j ^fcjb Ij ^frd A^b ^Uxcl j*>y. |^L*~nJ y&\ Aj 

aSoUjc^a <|<jLb b^T j*a (j-Lwa.1 i_^ bo ob 

,j~y jl A*J0a^ Ij oljL- Jb^JJJ 

(j^ jjj^ll ^ <C~«I -i a~« 2 j*j'l I ; -b^r* 

a£L yb_^j J.U ^Jai (_5j^J b -bljij JjL IgjJ Aj 

J ^ l_5^ J ^ *^J b AJU ^ A Lub» J -bw^cj ^A <_£jj I yj Jj b yX^c+Jb 
,A*ib Aj^b j l_^5 Ia-> jjjl (_£ Ia o^j ($"” 

Jjijjl O^A ^Ij^ (tSjb-1 lS* jji (_$Iaj^Pc^ A*J b ^ylA^i-^ 

u~f- iSjV' ^ n ^.'biljT Jv»l ->-u 

James Franck * 
Gustav Hertz** 
Arnold Sommerfeld *** 


\ • v 



U (Jj jJJ lyl (JJj) . ^y ja (_gjLyo ^jIajIXj 

O^^r 1 y L*l . i}y* jj b' ■* >»> lyl jb»*U 

Ali^jj .JjOjU^« j£>a£j jl J»jl^ i£jl^-» jjkLZS* aT" 

O-ijj u*jy-* 4 • j^ yy y>y cSjyj' £jj ,J»I>* 

^y o^~*y"T fA^b *JiiljT -Ulyi~*J ti 

■AJ Uy ($j Lv~j y» Uj^* Ij l^T a 5~*j l IxJ I jS~ (_jj I -Cj a5*~ 

it«Ui' y*± Ojjj-e Ij 1= • ,\ ,Y ,..., ft— 1 £~**> • il -^ 1 
^j\j^ ejL-i ljui-jli 0*ilU» aT~ rt ^yUIlyi^ ^J-^l jl 

, Jj l*Jb j j Uei’ 

4 * ao ^ oj l? jj j Lj <sy^ -bj \r*j J y>y 

<£jyl aT" -U. J~i (jr*' ( j~ X £ jL> I C~«J AjyiiS ^y^IjS ^^ajj.} 

C- ^^ - fAljlj OjLftj *A L w-«i^ew (^l*^a-J j^ l^jjy^JI 

«jL-£ / j tl jyUil^S^ 3 Ac ji b Ij |*j 1 ji (£jyl A>b 

bjj_jy^JI j\j^ jl aL^U* c~Ia p Ugj , 2jS~ iS"^i 

<jJ«4 {j*ij ^ oLa^l* <^ljli aj 4 0^4^" c£i* /i 4 jl 

^j**a ly»* y 1 *j y*^b j .iy .Ju£4 4«X^v »y AXa*. ^y ju 

l»_^J>A ia». a5""~ SjS^ J-O Li' J ^>y*j I Ij (_£jyL> A*e_Xj yj I AL?^jj 

n = r Ai n = i t^o~ jl jlaT b cJblla^ X — i \a^ A 

«J-ti '— g . j i * jl . (^cia.>«< 4 j ^c J a^« jlj 

■iaa* (j^l A5^ aAft. UU* _J ili j ly Aa._jj C->^b Ij ^JlA 

, C*»«»l aAm) —y ^.A ) jL^j iak \ f j I ■ "-fl.fl*»- j ^ 

(l\U db*) Ob*j <jl j-> *5' $y. c^y^’l C^Sj^ ^yl 

, «ii 2>Js*~* Amj Ia« (jyu> «j L»« ijL^JCiwo :^hl j jj*U oLupUb^ U 1 yl" 

SjiJ iy*- +*& p* l j n ^Ac ^y:*. Jj 

L)t*^-« ji ij ^le-LuS^^jujj j^j ‘1 £\ .Aifci ljk_jLi> (^U 

**y~ * s* ?Kr " ^ iSj^-i^ jjb '-^j=> cJyT jly ^ 4 vJ»L«~i 

dl-V* j-i b ^yJo i>^kk *43^ -^>5^ ^ A *\ Y JL j-5 <5^ljU 
L»l tJ^S~ Ia^j ^.uIj yis^t j £,jjj ^y* yl y^^-T ^Js ^.vJslx 
Ojj j| o^Lj jl$J j_^ b A *.-. ; Jo 3 1 

o-IaUL* Ij ^IoJjJo <jL»-fc dl^jj Ai^ Ji y \ W\ JL, Jais 

.*y u^yf e; x^f* j-> jT L jji. jj> i^-iljli a5^ ij5~ 


\ * A 





Ij Aj^*ej j ji jUT jl 

ji\ji £±j£3\ •^~S~ tjfji • 

jl l*^; <<jT »l_y».! j ->^ jb Oj-^j c~**l ,JjIi U-s 

a 5~" xJ>-Jjt 1^^. {J~*J oT j_j-jjj aJ~~ Jjj I ^ ^L>l?cj oljj^ 

Ojj-> J-i f»A l3ji tjb^». <£l$*e«j (*ff“ jl 


^ f 

ijl-^*» j ^ 


j^bb Aila. 


<jlX» (£jj pj’l 


jl a5"~ 


(ji I i_J"~* *~~“J ^ jl.X-i 


lV «ji 


I b U .jtfSC. 


(j-b Jyi ^tvjJbbji-v 
r-Lib AX<^Ij ^yt> I 


j 1 J* (_y bj I t ^J I^J'U c-?tj' a£j_ 

Ixi I_^5 Jgjl jS C«iLto- Ai jCi Aj Aa^j l> 




1 ^ 







c--*.Vb a^^u j~)b jl (jlj^-* (J^i jjl ji 

<jL£J ((O^jifl Oj^ t yj*1 kjka. <£ijlj aCJU. 

>_i'u v.^ I (_£jl-L* jjl^JiS' jIaS-* jlju* f- Lt*i aj’yKjo <oA»i o jI j 

iaAJ UJI j5~” 1 j3 (3^ ^ |“jl*-* , (l = v j A) e A*£ 

-lj I J L*»| lj // ljj-~> (JIa~*J C~«J jlj-j ^rl?.t« jl (jk* 

AA* J.JL** // Ol-U^ y jtXj jlaS Ojjy3->T jA A5~" 

a5o b*<*& /72 l-*) Ijjf~ ^*»~ k b*-* J Ax — jj I .A-^b ^?e>o 

171 = 1, l — ^ ^^JoJ lj ^jjAliu A-jjk^ oAaLa* ^J>Lx 

. (r/+\) *A** tSJj (/" i ,•,— \,..., — (l—\), —l, 

^jAPzZv^ jljJLj (3^ il n i Ol^tr* jA i _■~?y j*Aj 

£ nlm ‘j->- il -‘ (rZ+ \) t* jli l J 1 *l**l 

J)IAxI 7^.?Cy3 A JX Ami I. jl l_5-»J jjb AS Aj-Jlvs-* Ajj*J 

kjkk a* jjl j .aa^^L* 3 ^' m,l,n 

, Jl J« w X '-aJs 

A-J^l _} Ofljk k»j JXj jfejj Aj_>iaj w J^L« 

jl a5~~ I iSjyp (Ja~* 13 "®* J aIa-»* c~*»a jl lj Aj** 

, A& A iJAmAj Ij Lb <_£AJA |^» >y« * -kk-» L_Jk 3 ?" >kii <jT 

<a!a C«mA jl lj Aj». aJj! JrJ*^ «l)Aj^ I» ^tAW»l 

(<3^l>0 ijfe?kj <Sjy* u^> tS'3 lj <3^ Cy5~\ 

(jZi^b b j f*j'l iSjy I ^jk*. jl j&> b m, l, tl 

m, l, tl ^jjbb \jS~ ilAtl Ij f^ L^jj^SOI j&j*- 

Ij*-* J_jkj Ai^" uJ-mI ^< 0 1 C>) b (_pbfejl-L* e-AUi^" 

— ‘i ’~ - ^ ^1 ^ ^^j***okb-*-* rJjjXJI) ^ • -A^L o*A-v 

Aiyj»U ">k Jjil j (<5jjil ^jk« Aj j*j j .Ajjljik* ^'U' ^j’l cSL^Jj 

Ajj^cj^ ajLJ^* jJU -aj^L* (3^ ^ *£}y (jb^kLw t^jj 

• (^ 

J»j'l (^JJ^ J-^ 

(jj| .-ijb (^j^ j Oa. (^Jo; jb xik*) o«> j^~ ^3 a^U 

J (^*k* j! (Oli^J iS' Hj£~* jOPtJU Ak*J oT j^-* 


7* 


11 ♦ 



Jj* Obr* • *— C}***~* J-3J 

l-fl-<» Jjl^/ £•_$jib J<^) *^i ^*Xt [*5^ L. jb.^ *^4 

ol^-a-U «l _ja* ^j.*& jl »—>b£»l t$|jJ <Wb b , ^AjJjl 

^4 **jt j* 1 <_4>*l *j*- J <j*4r* {y&* b‘ wjU»j 

o)^5w< jil a*- OSjZ' i—ijl* ji a> (Jj*^-« £ 1 ( jSicj> j , JiL^-. 

O 2>jT (_f°LoJ lj J»1 £■ { jf* a ^-4 jLia*L t£jj J CJ^jT iplbj) 

si ^J*-*-* ^ ^ cO^SLL. .^-s (jijjl oT 0)lxi ^ L» j,j j 
j*StiA (_£ I ^*»J -i-J Li jA a 5~” jl JI f<^J L^ 

j^L. jsf> Jjj ^J-Jw jl jJj '*-?•!>* 4 Cr 3 ^ ly 

(ci - ^^ L j- 5 ) c~«jT jl joiL. H 2 0 J>->y tjrAy -xSi^ 

J Ojj^a* I _j£ jl i—. *S~j* <-jI J^L» tS' S' jl j£i jb j&> 

,«C~wl I jjl 

a«A*£ AUjJi jj La-^. i !a j^jju A . * . - i« v— i*k (£j^Zs j J 

.... ,r ? y m 4 rt </jlj5" J*>l j-u jT *5" c—I 

l*-i t_ij i j L**» Ojja. b l <_£j1j,. jjL£5”" _$ ( £ .... j jUL 

,-^W* — /, d, p , s, .... ,v ,y n ,♦ <£l* 

j fl = T ^Lj!j 5"~ b £sJi«< ^IL^j v s c~*}4c 

.j-iL^ l — \ j n — r Ttk- oL*^ rp b j c~*l / = » 

VS wJU. j j jjI oJUU ijo^?cj I j J) 

ji jjji^l jl^J»b /) 6j^i iai. LI .Jjjl^ jl_^ 

jlAf* jJ V p aXi ijo^SEj ^jl 

JjJ Z) Ja» *S~ -kSi~i <Sjj I ^LLL jI jjjI VS VP 

4 ^ _yb lla j Li^»J i 

jlj» j|j^4 ji lj ^wL^U (Jia. I 

jjl cr-^ *^*jv3 j* 4 jib' "j J - i JaI^* *f- ( « A ‘ 5 

T 1 + \ = T X ^ + \= r:»> Yp^jlJy ^ia- 

iyki jl ^jA < ji , Jo Uj jj“^ ^b ^ll«f _j 

,Ai_j-i Aj^3eJ ^ 4 j JjL Z)^ J Z)^ 

i J^L .* (^Jj jl .^J L ,j^jLj iSjS <1 -f c rr- ) j?'? 4 ‘^^ t) 

oJjJo ^jjl 4 Ji_^L-. Aj^?cj »^»- 1 **J Z)y J * i ^ Z)^ -ba. *S~ 

V \ \ 



^■^^1 (^I^J . ' ^ 0 b 'I' L g ^ Lfc^yX* OaAj *Aj &S*” t, «*«<l Lwsdwl 

^S' Ij (_^Ia1Lh»-( j jb ^*Zju \^“^' 4 1 l_y I 0~bft 

fli ) 3 r^J Lw jj "Jj ^_^“ L- j*-£*-* 61 j I *~**a I ■* li L. 

^•w~ k LL 61 ■k'* .5^5*.J |*-Lc- lOjjj^e? aJ-X** Z) ks»- l_^» a5”~ 

‘jXib—* !^S~D^ J D^ ..-X^y J^> ^ jL^okk j.5 Jt pA jb 

(HoA — ^ *\ • • ) ’iv&'&llj oJ^S~ A^~k Cj\j£a> 


*i ^ \ Y t JL. j-> 


L>>l <£3j *^vj 


jl .J-i _,?e^ (i^f~^jjou spin ^^**6^1 *u£’’ jl i>_^.L) ^ 3 jSj I 

j\jf b Z)^ J Z)^ kk Ji ^jA • ! J~j '£ c ~fP _3* LjjAJ 


b LI . JjjL CJLlk-» / = . j n = T *k^, Aj l = \ } ft = f jl 

^jUji £ik». ji A^b t-5o Aj Jj b ^j !-UZ»vA Ailjji LgjT fjjjl AaA 
Ijl^jT Ai^ ^Jbblj^ l J~«*£j' ^-lc ^Ajj ej^JO j A*ib A^iL -^f-J f P 
■ 3 ' U j^jW l>2* ^ ^ b J* . *n/ _^> Lw» aJu j I 

fJu-U „l£-0VT j??’ ''j*ij j3 6j_^50l» OjL c-iUi-* 5 ^bbI 



jj A^~" ^^*,1 ^X~^lk — l j^Jj a-L)J j sj« 

jl < ^ jly (£ji ^*»vkLiL 61 -^ <—^j 3^ j-+*~* 

. |» . ^ yt~z+ Ajj^atj ^a Aj i_^j kk. -Ua. Aj k^ia 

Wolfgang Pauli ** 
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J*j> Ij — \/x J +\/x J-> JaSi Ailj^ A*" ^ J 

^jCwsU Ij (J^l^». . -^5 

£~ ** *Z*a IT j (^ • • cXjJjl £J_yy JjU (Jl*» LI 

'■^sj jjjl cS^ (J ^ s c J-U (m • Y 

, -L. >yftg* 2 jy»~ j$* z - 4 cJjp* j ■} d)j_r^-ll a 5^ ^_y oT (j^i j Ao JT 

$y, ^j-*-*-i A-iyiiL* J pr jl Aja»y< AjUL |+JL » ..< Aa&Aj iJj-* (js-f- 

A^b jj)Aj jl**'* c?Jj ^ iaii Aj l^jj 

f*^ Ij AjUL jjil) j*A JJ*** l) y®* J^ «J^Lo 

Jj oj^_y jjT iU m r r J L j j eCojji^ j ^ r i JL, j-> 
. (-S*jj J C-i3Le^ jT b (J_y b 

jj^£)l A S' JjXJiS' j t-SLiJjl 

^lU j «ji_y jjx IaL* a 5^ / (_5jlx« jjLif* «j^A* 

0=r*l b ^b-J^ jjkif isljb &li >i-l (-g j,yi« l oJT"y*. jl 

b 5 jjL^f* ^>1 , 5 = — b c*»l J^L^a S' 5 

beijl jl .JsS' pZ" b Abj Ij / Jo I jX~t l t5jlx» jj\zZS" b 

b j j\ = l —- (Jibd b ^jIjIaL aT JjT^* C~m,Aj j A^c-X) jjL^f* 


ljb / j 5 *tsLjb^ a 5" 


■>_* / Y = / 4- 


r 


fju. b .45" C~ 


<1 jl.SC.-g y — j_y5""j 4 jl-S^J# 

ij**-* C-g y J ^IJcJ J I-Uj b b L^lJl 


\ \ r 




J-? 1 


I *JaS' «"* I >xjwL / = * ^$a ^ I 




-*A*w. «^a Jv 


^I tw • 0 m»I AxijT j l_y> 3^“ 4 -*a V la* 

jJ-Jaj' /= . L Y’S 

r/5 r J TP \ IJ- 5 ^ ■ 5 J^rr> Xp U 

T" “T 

J-> <iak e5o t^bw L» ^A cJa ,C—I Ojli^» l$jl 
£*k, j i I JI I} Z) ^ Jai. a 5" o-U> L£~» <-£j Jar* 

.ijbc-fljUa^ XP ? —> XS 

T" y 

j <Kpz'^> 4 J 

^3^' (ry+0 » l > 1 


4 £> Y Jai. j rp ^ —> xs s 
y y 

C_5sj j|ju* j'i 

f** j4 (/ cJu. ^Jaj) 


£*■** 


o^li 3~o /n ^wsLU*^ ja* jljju 4 



\ \ t 



jj.iL tLz—, 




r/7 _L rs _L_ r >“ 

Y Y 




Ajyjcj ij j - L ^ k-*» j Aj 




^U?4« LI ( J)Aj J^t-> 


J jt (l | i J^*2 j.5 aJ~~ 

^.y*i Ij J kjkk jLxkL j 2>fZ~rI _/*■& eX2 ^j Igil 

. ^rr 1 j“Jj 

A^~ ^J^ ' xJjl (J*L Aj^&a* aS' ^«X} ^ (J5j» jl 

A^Xsj j X£ e-Lpejj j ^L.U- O-iL J_^f-J tl = f 4 ‘-^i j' 

jX ^k** <-5o ^1 Xui^S" ^Jai jj Ij c£)j£> 

ao b j xi Aj_^j rs(rt = r j l = •) j rp(n = r jl=i) 

Aj xi Ajj^jtj' ^S> jt} y p CjZT* L-^JjT 


iS^iij r P\_(n — r, l — i, j = — j Si _>•> 

^...ULjL j!x~» l»LciljL j y p 
_T 

J 3j} d»Lv f _L? ^ ^ A*5~** j^Ajji ' ‘ ' ^ jvk* i - ' aLL*# >—L 

eXb UL» j-i *5" o-»*l ^jLk kjk.a. 0jk‘ .> jL* _^*L L*j 

A-5 cx.1 ^Iaa^^ (jjyojj jl jo jj_y53l jy^-J 



AxJI (_J^J L . 0.4.1 aX ijfci jjXL jl j-a|S"" l—5^J 3 j^A jjxS""" b’ 

jj^50l j^jjT JJ^a-> Aj t^l^j l _^')^J jl CXiL 

. I."—■<! X-j jX*. J*. «XL.^a» AjLaJ 


Ojj) *,n t ’ -tc. I ^Lilou. ji j I jb_,». ji £j 2gw I j*j b' 

(j^l jj)^>iyi.'< jlXX ^IcjaJXi A^bJI^j^J 

Xb Xh tg-S^/X-». j I j^o Ij b 0-« L-. 

aS~ XJ* b AXx IJ 3 ljX*J jj^^J I J *J pJ I j ^ * j I C~t*oj Lfr A^” 

L xjT j^ .x-ib jb 5, tn, l, n UiT ^IxpI 

jjX- ^jioIXo aS^ }ji jr^" 4 L^X> aS~ X 5 ^-Ail^fca* 

fCJ*^ * ^^_LJx^i ^jjjI j} I f ^Xyo-i ^ b . ^ -s44 ^^jbb 


Dimitri Ivanovitch Mendeleyev xc 

t ^ a 



(Jx* XjA a»^JL« X) I iSjJ jl I*-*! cs"*' 

jXjLa. J -ijJ Sj^ J*^?“ JXj C~-*o pjl <gj_jv> 

. ilj AjIj! IjlSlsT j^k} J iX»A^ jjk** ol*^ b oT Xj £f-lj 

(jl _y~* <jT {J*\m\ ji A S' XitSjS' ij M ^‘ lj*l tSjjZ 1 ^bx».l ^1 ^J^-J 4 

|*Lf^« .iljuu .SjS~ J ili 1j^-i~l=* iS^bSji-9 

O^iS”""I . XjjjT j 5 t—~o Ji j j«Jaj C^cj XX£*Jl^j Ij ^A~b bjk». jjl 
A C*«l ^S$" fpjl i—kb b^ka» jl i-So _^A ‘-^J C?^ 

^X*-vUZ-j 0„Jj-*^ll *lx**i ^I?to (_gljj ll j l§-a> | ^jftJo ^jbj|j5""~ ^X£ 

(n*. 1*, m*,S*) JUL ^ tfU & jl^ j (n it l { , m it S,) 

^lb>. ,OjU ijbb \ \ Y fl <JU» ^jXa. ji (_glA*»U^». j^" jjjl 

d^iaX< UJUtc- j y j «Xi jb La j 

.X-ili^< j*j*l oUxs-L* 

iJ^mjI a)JU*w4 < jffi\sS’ jl (Sj- f 1 * £ _^a i_i-b 03^5^ jb AX.JI 

eX&C jl XXjl _^X-» Olwlxl^tT kij J tX>«~o oiL, OlX^» ^A ojJ^»l aT" 
OXjI^>. jjb {j&S o^^b (XjJ ji (jT Ail yb b* |»UeJl 

■“l* ^ -•* —' pA ^jV j C~.~J <gl «^L jlXL*. J£ aX£ jb 
(£*u >I j^Iju J*j Xj^” aT” |»IjL* .Xa^ 1j )£ 

0_jAS^I j .i”Si4 Ij Aj j5L>. a5^ Lo X; 1 t yS jA 

(XS 'J is^ka. xjj *i!b (JjXa. jl ^s* j^i'~‘ 

-j^ibw j OlwU^i «UT J <_$~**^> j^kiLjfe 

J ‘-5^;b«V < AXJ jtff jl ^ .ijlX’l^ tT'l^ b Ob«U*2 

, XxSC--j i |^X< t w.«ii l5j jl l^T A-^ 

^AsSa. La _j^A a 5^ C^T tjl*A ^aJ 9 k^Jaaiw 
Ja2j l$iT fX^l^ki Ij L^il aSCJUjU AT" ^Xj (C^i'jf i£j*** 

^cl_)lj| j jjkj iaii jl_^^ j Ob«b-Jjya^ 

IauaJ? J lAL-iiT Jj2&> >J Jj , X)Aa.L^ jT Aj 

J (J* 4 ^ 1^ O-b <JX» Ib X*i j b 

t—JU. olSk* dyS^\ ^jI j .^jI oL*^»b. ^yU»lXii ^g_^ji b 

.C-.I 

Cp- 4 ^ ^ J- 5 ^ (jioUcui^ jl Jal I -»J*> ^jI (gj_j*s JXj 

c ^*l jfeCiT obt^lj Aj A-^i a5^ #^L, jgUjL^ jT (glAAX*.ljk 


\ \ 



(J&L* of .(i^j J«l« c£b \y* jl ^j^iL* jjjlj 

l5o j cJjS* jl j» i Lul£l |*J^ ijj-j ^5"" J 

f_yj Ij oUli<-£j^j jl (_s*vi trLo.1 

ji tj'^Kc , . 0L »< jl^il Ol*k C~»**J fJii^j Ijli £yb jl 

ji j&Ji (J-O A^y j Ja*~; L$-i}*o aJ£ <jf 

jl ^J-ji aST ■^ s tS' \Xi jyijj b Ij iSy 

c^sj Ij j^. a*& J$}j5^ <jJ Lk. U 

j <_SC^Llj j>j^x5vjI <cO^- Ojjl* * »^a- i j \jt Jj i^T j iOCi 

.<J»jyl # l^i O^jI* j jlSb ^0"l (^Ia^jUw-« ji aS' ^LJls* 

cAj>jjL* ZjjAji jl Jt\S <jl_^eJ J^l *5~ Jii^j aJ^gi Lj yiJ o^*a 

iXI«*J j^j* 0^«5"”" oljj^y^' (^Lli b Lb OJ I_j5"”~ i-5Cij^jij (Jj-y’l J ^j*LjL*jT 

*5"” 1 ^ Ov4wj jjjjL» UJUc£. Igif jl ijxJiS' Os«i aS~ 

,-OLyO i Lg.~.. o r j i^5~” l^if oIj^j 

U-4 jl oiS^Ui ( { J>[z1\j5' (_5bt«jj-b AjJLk^» ji <jlj^L<bj^j 

i>fO ^> 1 ^*. oUsbjT I 4 OI O-:*—* ji L»l , ~bi j£~> «iLL lJ 
aS' i_^j ^jl J j^jb LLi «*' i* o*«i1 Jj 

b «^ w w* oili CL~*~ b Aj aS* ]_$■** 

c?U p4» JjI* Objri -^'-^ ^'^[r* .r 2 ^ 4 J 

Ali^^ ^jj-2 *5~” i_^j c«Sjjf ,«^iUO «ili 

j |*jI iS)3*P (J-^* Olj^J of ^4?"^ •UjUj 

ji -X»1j (_J-itf>l jjil jl^^j)) .i^3^” (Jbji lj^y^>l 0-^b-< 

J*U i_^J ^J^i Ob«-ft> jIj^j ij_j <U-ib jlc-T 

.6^ 


^iliil^i \ \ Y e Jb* olttJb ji <(_ 3 Lx.il ^1 (^“4 

(jl oljl^T6 Lxj ,j*jl J^ I^Jj^x5vJI I^Lc f j I -Jj 

Ljjjij’ l^il j»Lj’ (j5jj}j oliil^a.j jl .JJi_^j ijblii-^jj^J 0i>* ( - 4 a * J 
() \ • 1 ji yjj .Jj| «i^5" Li^j oL»j ji 

* » j-i (J>4 <M'T ‘-5^1jJ-i Oj^T ij»‘ 

.jji^j f^f j' (jjjji j (j^y J® 8 

IgoT Ob)J I u^J^L ^jklL j J^lil jjX^j oil**, 

.i/' I.x*j l^jf c~jS3_^ 


\ \ V 



lAAfl) * J*jt ->*3* u-V 

o'_^r* b’ <Sji.3 '^< a -> cSjJ jl 

AJcjtjjU ^1 oJaLL* ybjj li' ^rjZijfl*} <j!jji jl Ij (i^jli) |»^jL 

C~.«J IjL |»!jXa-l I J U ». ejIjA* l^-U <*j *S~ «A>jjJ ^ C~~dl 

A&jI jl A»A jl y ~.fr* a£3j J fbj iSb*^ *J 

<c_^Lis La, j j£Li ^ Jj j Jj. 0&*l J j ■* 

, Jj L-^ yj&a j ^ CijG’ I j L* 

J>w.< <ij "jji LuJU. jfo 3Jj La ^A> jJ u i* iv ^ 

JjI» SjjJ J ^jj-As .jU (jT <Sj 2 Jj 

yt> (S^jl dT ^U (Jj^ol ,C~<JI t~Tj^ C~JulS Aj j ( j£JL>l 

jl ^^g-a - 1 A~a>jj <^l*> J&y. ^ (. Sjiyf** .'-^-*'1 (J*l* L 

iji 1 3 L* LJI jS' jjJb* Ij {£ ^ La jjC' LL O b-* 

j J J*l ofijjy^* .-‘j- 5 /* L. _^<x£ Aj LiJ A^~ J>jj 

Ij I^j 1 ^«U i^j a ^3 A ^Ln j»Lj b jjj! a5 

. |»«>.3cj (jl u^LiiLw! AiypU^d olSoT <<Sj L ....>« 

i£j~~i a\ • —«^h*jI MVY Jb*. (j-jL j*j— 
i-5sj foKu*dl jjjl j3 3_^^~4 sj^bfc ,2j 5~” jlj^J (_5 

(±j~i j oj j! y fc T~ dl (£jj ji < bf~ c~3,\3 jlj» A^tL? 

(jj- r ^-fr -1 0'jj^> jl {J^J 0 -9 *~*j!&~* £*>3 

^$1* (jj^J Aj .<vy^,l ^r*J 0 Jf' (jL5^ L iS~ iSjz?" 

, 3^1 6-Xti ( Aid LjJ J I b 

^i^Loj Ij jil -L> jjj- 1 J” 1 

j^ a5^" Ij a 5^ J-iL 6bT oL^ jl ju jj— 

jl A^Ljj^s ,*A«2b «-Ail^». C-*»l e-Ui jZ£X .* \ ^ \ X ljb« 

dl*^ ijjl .AAa> 3 IjbjjT Aj*.jjJa-» Aj^lii L-j^Ld L^jT 

£3^3-* A5vb oJ_^j £yi>y* j&y. uL JsJ Cy ^I a5^ C--L*j 

cSlAj^^ii! d.5^ cS)r^* (jbwfc <-^A jj jLJ 

.Jdb c~>^ (jl*^ JjI yy* 


Niels Bohr * 


\ \ A 



iSjzf aJjjl*« Aj jlzl U' C~*J ji ji Jjsj’ CwJ Ajf Ij ^jU*JI)) 

c«j^» ^)L*jb <ciw^ aj (_£j Lo Oj l*« pi g |^ja^A> 

yJXU-i I iji I # ((ui«*vl AJXib ^Ijjl jl Aj ji A.H.-*. ^rb ^jjlJ ^L) jl 

.cj a^t J u5b>^Aj oj b j A Aj~* Ci«*l 

(jlx*»»ab^r* jl j A_J i£jjy» jy**^i ^y* y^ _^Ljl jA 
Obb(-£>_^i jl b _$l A5~~ ^ybbjjj jl ji 

yj (JoA^i l)Ua ji CA^^Xwl !jVT isUj «,j ji 

j i_>I^T i, ji a 5~* JuX«b ^*wl fj (jbzbx«jj jl {j***- 
JjJol^>. Ij {_J^< ^I^&aT jl j^b >!<bL<lj b jljl^A ^ybx«b 

<Ji jji XM ASA*}! ^y-S- jA J^y. (J^ .JUJl—vl>" J 

<jiij 0^1" tSyi j tx%»U»y l? 1?* jl jl ( *y. (^ jt>?&i5~~ jU*»j *y, 
olj^ti oUbc-Cj^J jl ,j-i ^jI_^aj oL*.j 5^ cSjl_^oU^-« 4 j 
tZ-W# : <y*~* jl^T o~^ ■^■V*j oUJb-jj jl 

c>^£«*o cj^c-a Ij jl («-***^* «jLll b bLU ^Jj ((,,. jj^JLt Jx*»£jb 
ji> b». Oljli Aj t-jllia. J cJji C~wAj Ij^jst*. AX*£j A_^>. J 

(_z*4p jy^ji ^jl-^»-^l-s y.j£)ji jl loi^-jA)) ;cjf 

ji jl jUT ,c~«il < ^*jI ‘-^3s* jlj^ ol~4 jl ,-UX*«a U ol^4-* 

«x*T L cJTjLib jl jl ^yvjjjj Ia jj-2S~ A-fcf lx* 

< S^jt J J y* yiJUl^ j j I tslj* <c«.l 

Ax»»jbT bUU .«(»ajI^ °l^j j o*jy~^' 

jl j (c-aIj <JIj^ IaLIj <jU>uv a^LvI^a j a«j.^j* 

b j 0**A jA b Ij ^ J cS^ 

ji^ji J- 5 aOU- ji j CX^ 6 -^ jl iZv 

j ^jj «-Li ai».L» jS* j^Li jl a5 Ij |»U» -^jjl y 

Ojiai b’ ^jjiw*l^42 jl 

^ujaS- a5 Ij j^y. ^ *^-* I jtP’ j ^ 'i a 5”” Aj J L». ^JJI 

<jU-». ax^aT ^y bil^5^ <—5 Co£?~’> ca L*J I (jj U«. j^ 

, a^ (_^j I a^1m< b»« o UI j 1 |» L»j b j c«.«j ^T a S' 

oib^> ybl "V iS' —bblJ^ 

.j» .-^“4 iS-y* (3^^ v^ 1 


\ \ \ 




jAji i]yp\ OUI 

oyy. 3 4 J*>' j-> ^Sj* j < Si\J 

3 JiijS' \jfjZ- pj'l 4 b f*jl U>j ^ *sr- j4r«*^ 

cSj^l *S~ JGJU4L" <jT Oj^^l jl (£Iai**a j^a i£l» 

<—^»l^i .J_jj (JL*. ^| ji .J^a>A ^ju AI_^~r* b oT 

LgJj_^^JI i5j^jl aX^xJj U' • «jaUL* Ij «*k*4 j* 3 

(JaU^* C-uiA^;-* C^-3. ^j'l jl *S~ < J[^ljj^}\ A|JjJ ( ^3i 

L^jT t£jj\ L*l t *ji *Jjl t5l4ij_/^JI aI«uj 4 

4 cJj— (jj^^ll i f \ J^L*-» oLj^cj jT J^) 

«J-f j' c£l$ij_^5Cll aUm (ij! W,\t X \ • ~~' Y erg 

A»*jljL* t_J j,a» 6^*a» I Ij Igjl I^JJ 0*4(_J-* J-JjU 

(jlisl t5LA jA (J \jS^L* cS~ ^S». ^JLo <5jyl pi3 * ~tr* JJ^ ^4 

J- 5 4 OL*)*a . (c«*I cJj — Oj.r53l • # » i ^ J^U^» 

£^-» J_jl> *S~ Ai 4r* J* (ji-i-a-j Aj IjJ^j Jaa* Oj- a» J licj 

.•*-%-» v=i,iax i'' 8 s - ' 4 X=yoY”\AoT 



A£=/iv-t^ cK 


■-viAN- fev 


^ Y • 







j (_£-L*L»o b 0-Jl_$5"~ c5jyl 

! li J yi J.A l^s. 

E = hv= '\ t \x X w _tv X \ ,x X \ = v,ay X ) *“ u erg 

lyt lb - JJ~l «*l«£ l_J(_£jy I ULO bjyb 

<—^_yej C-IL jl d^o» (^Ia^jI M ^ **'**>o jjj I 

Jj-^. ^J*?! <jjJL. 

aJA UL Oj A -,-j _J.i A*5 0*Aj J ^y L»T 4j 

1 j .J • J-J^bo yb^j ' ( _)-* , l J-^ y* 

«l_j?cb (_£ Ia *»-y3J». C-^wO j-ili |*jl J ->jb .iy»>J CJoL oVL. 

Ojyvso iaSs pj| ^yJa** l yo (jjy£3l jlbS^ ,-Ax5~" V^? - b 
(j£jyl «_Ob^.| I_j ».< * ■"-t {£ l$£) 1^5""" -LjLo j iJJ*»l ybj <l)i^-*l ^ V^ a- 

. ‘ j -~u-Lpc-j A E = /l V I Jj~y UM«a.^j J JjSi~> t j ~ * ~ 4 

^yio \ ^ ^ V (Jl" LI f^L- -iAfli (||^M« 0 Jo J ^yblj)) 

, JjjlJ™* ^ b ^»oyb _J I —^sly 


^o^iaJLo «llLi I_j5"”j i) 

^ L*»j | (y^S' **-wj Uoj ^.4t.^«« «Lo^la«.o b lj I Ia j b L 

A.j jlis.* J-5 lUavI a yLJJv ^X- j lynJ o^jy . pJ JI -b !j 4j Ubj’ jjj I tJj j 
^a tfJxU ^jjl ,o«I aO^jS' Lil_j5~~ oJxUj) I yi ^y.-ik-i 

jjT” c~J <_^?t£ t-5C l Jjoj LI ojIa> ^UJljS^ i-^o^L L 

U ^jii'l^-jb' (j*Jl ji jl^» ^L-i i_jbiT U‘ oljL- aL?U 

.Jj5w» C-~ « ~ ) (3e^ jl 

fC-ib ^tM>l c-s*»lj ^jjl jl ^l^f* <jljj-i j J ( _ s ^» l)Ljj 

J~^j (ji I ((LT"I La n <_5jj j L..J ^!ij - j' ^ y 

b) JLllj oJx; Lj ej Lm. ^IajI»Lv Jj if JbWI yj) J^lji jj O' 
• *£~ l*“J fjo- LS 4»j JO. jrt 
.^ijO jJ Ji yitf" IVVt Jl- Jj 

aL^U jl L)l _J ((<—{,$biLo)) tUJtJ 

\ r \ 



«jU*. Alysli) b Olj L.. U 

.(sjf yfj i Ij -V-j^ Ij ^jUit 

—-*s*U) 0j* j ...Y= t + \ X r (s?) 3jlkt ....* — t 

^ ijic AA Vi 

<jr*j .I' = I+TXT 

CO- u = t -ft x r 

(L&a. — (*'_r4i) 

C/SfV*) . o Y = t + * 1 XT 

(61jaT) <>j . t • • = t + r y x r 

-Ui Ail^l y y 2 

•cry Ijjl .m = i + \t xr 

Ij ijUit IT aUoU j ^ ^0^1 *^y. b U_jj^ l*-uo 

c-iji oljL~/ t^l^i (J^j» <-£o j 4-jljtXil ^J°j£ K 

,n =—oo, ^, r , r, t, i, v oT _>•> aT* i? = A+r X y" 

t'AftU a^T"" n = t *j 1^*2 sj L~ j^5 ^1> aT~ i ••--..J ■ „ -j 1»- 

j} bl (^U. tSj*-* " -* J jjsJ b 

l^Tjl-* L ^5 oljU l& A-j j^X*J jl (_£-Uj yS^ (_J-?t-* £)2<*A 

aj L~. jl ^JIa«jU L^jjt ((jL«Lui ejUu* «-Lio a5~" Jj I j $y>-j 

,o~-l Ax^ili ^L«J -U-iL—* Ij j*Uj 

JjVi Af/l <C-~S l»_j^Li 5^ j 6 jjI* 

cS^*-*-* Jj* 4 0>li (ji' c>!^ (y*y *Jyr> jj-*j ,-£~J *y*y jT 

. 3_^*i I A-j l>«^o U A^ yi^~* f U ^L« 








o _^Lc O U-L’l j O j , 


i <0* JLiL»4 


JjA^ 


£ti*y 


lgj| i_jjj , Jjj^jLj Ij U JjL. J*jJj Jjj I ^ L»i aaT^ 

^jSl^juil C-^cJ fAj&A^ Jjiijl^^a. • AjjjL* J^jo Ij OljjPU A~|S^ 

# AA^WW>» l^J jjj cJo 4 j ji-Ml&L-* < *V t *V* jly 

A5~” AA A& l^ja. J«»|£”” Jl «j4j^ L-“ ^jLjM»l |*Lj LI 

A*|5"” j AaL-j j-^~o Sj I jl (^loAij i^.iik..V — J_jL. Af~ A~wL AX^iL 
. ^j Lw< ji- li> (jl ji Jaij Ij ^fJH ^ ( _y 9 l_j^. 

Jl*} Ij .ci/* °j>^ 0}' *} c5j=f j4 (/*j’l J* 

IjOLj j?ti JT j K3£ J&l j^ ljl^?e-» f*j'l (^*" 1-^ L 

, A)j L JJa IjI Ajj_jj j^lS a 5 »—)l^cX)l j^a 

jJ’I i^S'J~i JLxi.L tS' oLj y>ii ^1 jl JJ l^j’Aj ji 

jj~*-^ (M • V — \ A r t ) 0>_^il_jJ I (_£JXjj*j i <Ai^lA~» (jUU Ij 

^*-«j As* l_$ |^»..-'j 1^j I i—5C) v^Lcpc^i Lc (_£i jA j I a5 ^jj ax^ L 
. Jjjb A_» Ij life 

^jjT ^f*j} Ij ^Lt ^jjLj a£jT jl <A*j JL-£j 

• c~2jj l jtrf‘ 

• aT Lo I o£-l j_^*a LI <i—~*»l JLI IB 

^r^ olji jl a5~~ axJ~" y* xL aL o-L- |*L*wa>l (^l*j>jl 

L aT ^sciT j >I«(l^j’U-jJjl) ao(_$^ 5C»_j5^ ^a j4 

<5-^1* 4 — (j^j'l) ^jJ-^lj (*<«*•£* 

t jA g i Jol~o j ^IjIjoLU jl i_ ij-# LI ,..c~**l 


ultimus * 


\ r r 




eljb li elJ (Ji* U-iT b l»/^ ‘-^ ■*«*'* 

Owrl ^bj jji l^tiT jl . ijjb* ±jJ p-k*^ jT 

(j^l_P» j^j-o ^jbJ jJcUtolj ly»lk $j~rr* jlj£e Oj^d&bl ^ 
5 iS~ C*«l ( j*5 (j-Lnok.1 -Vj jL»J jj-t aJ^" (Jjj j 

$ I *cJI <C*»»I e-uT ji obl^«~«2 £+~0j*OA Cijj^ai 

.a^-ib jb 

jlji* (^U*o l_j |»Jx. 45"~ C-iT 1 Jjb 

l^iT J^l jl . ^jb lj bbb^^J-W jto J^flZ£ 

J 9^ b 4 »£j jjl I Oj^yaJ lj IgiT C~jb5""" A.ivjoA 

(jlj be (^ I * JjjJ I j $ . (j^jlj 

. Jj^ib~J l—Xj J I lj i 

jl IaJjo j .S^j *xxS jbT il)b«4 jlj^l j I J& 0=^ 

♦ cu^-be 

•JJleJ-i C—*) ■} j*jI jl j.5 j*l*J 45”"* .i^J 

. I J^loj 4X**J ^J^l^rw j 

45" c~J <Sj* be jl i^^T"^-» j»U j 45"" ^j£~* J~>b jIzmj I 

, JjU*b_* ^Ll U CjLJL 5"” (j-jb —^ 

el^»A * C^*J a-A^»*j -»A L> Obj 4 j lj" 4i».bj jjel ^K*jl 

<.>_j-b r » jii) j.1 J O^t** i_£j^- el^xli eljjk ((^1)) 4*j}" b 

«—»li b ^j) ^_j*—< b «^b*^ ^ s ’bt)) oUJ^" b j 

C-4 > - *^b« .j^jjl _/b> jJ 4 j Oj-^j 

oij-i-J j*j‘l *J j^^lj Oj*^i ^ jbT ji ^v?be 

.i 4T AiSPE-j-iil jL l>. ji jjjI I*-\jo , 

JUcj li' 0^5^"l A^jjjiaibA L»l fib ij ji j£jj£i jl Ijl^jT 

*-i J°ji lj l$JT i b j Xu, £**i\ a^JJsj 

. Jjjb 

J C—l l» J jlL ^ -ijb (jbe ji jU* *S~ ^\j 

^■*i n a * ^ybb ^b<)) L» l>tXj I li ,-bj a».^j £^b< 

IjjT ((^ib*^ ^b^„ 4i^" O.J e4^*.j b)T j>^I J (Jbjj 


\ T t 



(1) Lj Lu«b 


— 1 £ • ^ (_}A I lia jl JJ>(j <<•*) «-Uj Uj a 5~" jbjJ AjLmJj 

a 5"* O-ili <Jj«* lj V t J ^ iais C~J (j* — j a i "\ 

LaJju ((-UxL~» CU«>A 4 jljI _y& jIa- 1 J j»ljl jl l) 

j%j± j^s. <u (^ — J t r • — t ^ • Empedocle) JO-V' 
rYY— rAi) _^jl «^Vb jT ji Ij l_jA j ^T <^j 
quinta essentia c~a L 3 ~*fe^ j U** j!' ^ (f — ij 

La^J?U. ( ( I i) Aj>~ Cjjj^eLi jjJ^ U’ 4jf~ IjS' < 3 *L» Ij 

, C~«l aAib* 

4j" jjJ I b , a-L«T 5 ^a .jj <_£.UA 4jL»*Jj j i Lb-* 

jl»A j-n jl jl*i jjiaJ-« _j btc~»*JbjjL* — jLSUjj I 

Ij jv>bx <Ia(_5J^a (_J_j Ojl-dCw* b L \j“\_y*- (£jj a5~~ *5_^ «^L* 

.J I A*J -UA Aidj J J , Aj AjJj | Oj J5ji T-JJ J I (_£JA Uj_J (j 

C~Jjl5 A5~” 4jK»eij (j- , l_^ jds b 4j — j*LliJ ^jjl 

f^)U/j — — Ab cAj^L. — Ji\ -i Ijt^il ^U*aI 

j l£i j a a 5"~ 1 Abti* . 4_gLi — J ~ s->l 

fjb») * A_j5~~ 4iL^»l l^jT 4j ^A jI$a. jl j! 

(^•l«^.l j JfJ 1 ' ) jl £-JJ 4j~” (^IaLmvJ^ ^UL _$ (jl*j!) £jj ( j^j 

fl—il f^j-j-ij J‘ r a ~' c ’ jtg- 3 * a 5~* AjL j» ..j j) f,jjl jj OJ^At .(OaJ^-, Ij 

, La J^l j 1 l** J 

3d ji JkJ^i^5 ,L^I lj_jv»Lc |Jla jljT'L*-J^" jjy 

jbbi 3 J jjU. ^vj-4jj|) cjjfc _^l». 1[£j^~4 l^if 

|»Lj Ij «-L*) J (f*A*^ a*A*«) 

4^Ju oiU 4j (j\zu,j\ j^iS- jlj^* jij L*g^" 

• jl >v>^£ ^ji^ Jjv*! 3 jI .-b^jjb-* jAi» j^ Ij (iJ_>-4»l» b c-~«9^ 

, Jl>^t>l oJj U — < jl3^>*l C-~bt» — i^( jJi | j£Jb*>j A (jyc« 

jl^U^ (^Lac*j^«j 4j ((j^^li) 3>l Jo^X^I b A S' JJ&m LgjT 

« "*JJI Ij CUltgj g J ^ i)j3J4 JIT*' 

O-^jjT i——4j jj -Ao (^La4JLmjI (jL.it.jT~u A*^~ b 

Ij lA^yl^b I , 4-1 Lw< ol^^sjta J lX“bj JZ*^^ 


\ X 9 



_ax»£jj (_£Iaj^.a. La l» I j3 (^zS' ^^.'.’. < >.j> 

• -*5" -U5>~) i^.xj 4kw4 jjjl jl t£Aa» ^j^A. t^jl i^ 3 a5~~ _^jLa. jl ^ La 

J Li. Aj La- jl AJJbj) *L<ilA>rf A«A A^jjjiuL a I j^-n 

((‘iJjjU jaI^tu <jljb ^1 ot jl f-LiL (£^l <Sy~i ij^.Jj 
o^is jl JSOI £^Xa.I { jfc>LT (^Uc«a*>^j jl jlij uij-e LI 

^*«LI c~vA» ,ijb jjA*^ IjLjjI oj ^^>.y aS' ci~wl l*T 

<S)J ^m-a- Ai _r? c ~'’ aT~ l^jT «S"b jaU oL^i jl c~*~ijl~A l*lT 
.’'jajj ( jiob L&jT Oj-A a 5^" -Li 1^x5 li 

_$ Aj I j Jl^A. j_£Ia ^*La AAkJj _J l^«->-5 «Aui j -i 

(nov — \ o a v) o^y&y ns t Jl— j-> ,**bb <S^yJ 

a5*” OsaLu jiizj-* (( 8^U Jj-^I ololia-L-^i) ijl_^c- {_gjj| 

OUa.)) • O-sLr 4 <jbl^ Ob^ jj^l L* Oj* 01 J JI_$j»I (JjjlL* ^K+& 

J ,5 aS' jlfrl jab .Aj L f- y L -|» L a.I iS^ji lj 

(JJ-Xa. j (J-^sjLj fAJLlyi^i CjI.XaUL j) Jaft9 a53j oL«Ja I Ai 

{(,AXuIj yZ~* 

fjftS~'£+l (jlj-j*.^)) |*Ixj o^jjj jj <L ^bS' \ ^ *\ \ JL 

<Aj I-vo I 3 l_^-j AjI£*j Ij^J j*fi\z*S- «AU»j^i tjl J a5~~ Xab jaaa^* 

, j-a-u /j«ju ((ipjAPt^) Li b _j o^L L 

aT” iy j^aJS- i_L J*j> /jJjXHj* LySJ J ^ I Lua J ^ 

((J-1^1)) J CamiI 6^L ^»jA- jl (_J-~9 ^ V3 A£ • 

Ajj^a. aT” JjL ^i'lj 4-$ojlj’ AijL*v< ^1 LJUe.fi. .C—«L Aj^JaJ L> J 

o!>~- (j^ - ^ Aa. L j <> ^*-s r L» j*L^-l jl lj ^>Li jl_^-* 

a 5" (Ji^J j" i—^S'ji b j JaJu^j jl i_) t -—>b» j - /* -£- 

«^ja. (y-* Ail5o jlj V T eLLJ •Sjl^' 

^LL ialzit* j ’j* iSj^bs- lj 3 

y*y^ <£l Aib J^>l aT* Substratum j' 

. j* tSb'^Aj-U A»^ C^I^J 

*• 


^ Y 1 



j-> b <Mji — tv tr) o 1 _p 0 ( 3*1 

•X*j J L, Ay? aS' l^> I j I jJj o*ijj -L l! 3 j» l*Xj be 

j*>\xs. c***\yx.~> 3I O3J 3Nj-> <jjl J I jl 

jl a 5 T ^ k , : j , 0_3_/ri ^ib*uJ£ oL-j5”"b-> jl b 

a 53 j b j A~£j kij Ai 3JI Ji Jl aS' J-iL 

i3"l«l Ij l^lA^ J 1 jl . A-£b tZj*' cjl&Xul ^ji’UJj?ti' *X*>bu (jjl^j 

j^jli oljj- 5 LI < »Xj L-» ^iz«j (J.AJ*«4 0^3^^! a 5^” 


4^A f ^ Ojj j' 


J* 




j* 6jj 


(_J-<Ui aS~ Ij Jj-O. jl t J-*>l (jJ I jib j \ji 4 bt>.A*J 

,ib U-«JJjj _ / yaA£ f . Lj^Ju 

a 5 ~ ijoJU om Ol Jj3^ .X; lie b iSj^i AjJIjV objiu 

ijS*£ j»b *} 4 -* ji jl*JT ji jjitvJj^-li (^3^ aJIuT 3J ob 

.Jj^j (jijT Ij jl 

i^-» b jl U3 

t V \ t JU oU A jjj 

ji Ij ,^2-Xud. 3 Abj ji^ Ijjl «— OViul ol-^r* L^jb J- 5 
.Oii^ £»i jb«j 3 ? 


pJ Aj Ij J_jp- obLS^i’ CU*0l3* Ajj I 3 V 
^ 3 Joi^T” 0*3^ Aj 


a£jT c5'^» • «j-*l 3 (^ 4 f'-^l jl 


l/* ^ 


!■>> £ 1/11 


^ki A5jf (J 3 03 J ri* [ Ji~ j^lAkpd ^kl Ij ^ 

.((■Xu4 pjV 4*^3 (Jb "Xi Li >AjI (jl 

J3-^* aS~ (jb I Ob-Xk jl d—«rl (^■XjU (Jki -Xy7 

blkiuj) jbl ji ,>xj3jj (_4r*^ b *43 Ij J 

O'jJ - 5 13 ^ ^ *s—1 4-JU> jb-4 (^ A t A — \ YY^)***trjab3J V^b 


Antoine Laurent de Lavoisier * 

jjXa>Jrf» (Jt^ |»w^ jl JjJ 3 J UaXx«4 a 5^ ((Ai^ui)) Ajjkj (jljbl^&^5>{< 
Jjb |»U l jXudj 3 ii 3 Jjb 0j3 Aj 3 ji y~~ * 6 -Xj^ Aj Ai^ tSl«JJ3 6 ^b# 

. I* . J>A£ I i,r 7.< 

Jacob baron Berzelius *** 


\ TV 



■il-i jly jJJlpw j Aj^cj b jf}*' _?■* crd ij«*»j 

Jlw ji iS~ 3 I pA 6 ji 3 i •-‘J^ l S t S~ j**Z£ -u^. j 

Jjl ^ Ij _/aIac ^>U-j oLlAc \ K \ i 

• (*ji J& ^ jKji J 

jJiSI aS' tJJi «ckb-£ t • Lj^Ju o'jj-i ^1 J* 

^U *S~ Syj* p*® jAaiT j _>£» a 5" ibj 

AX^k^t^ W»«l ^ Jjji fjs***- , A^yO- w j Ij l^T 

j -1 |yLt»y« ij) I (_£^PtA-c^a- -Vi. (_£1 A> So j$J T .«.> — . J-A Lvt 

.JuS 

<jl j^ ^jXa. aix^e^A (jr^" £*l$ J.5 

\YA*\ Jl— jl** j«i *JjL ^ £*}-» jl (J^» Ij^lT aT~ i^bj^ 

^1 Cu^O waj Jj Aj j J AytS")) A$^ .5 _jj 

^IjiT Afc«£l jLfi- J jl,,.|) *S~ J ((Aitiljg^ 

, ((JI -i (_jL»- CpA I ja aL o Ju. i_5o jJ (jl y~-* !j AUl^i Ij 

— 1 V A \ ) °^u fb^LJ ^<**-£31 3 •> \ ^\0 JL. jJ> 

3 •Ou.^i' Ij J^CS. 3)y* ji AijU Aj^Iu (i A« « 

l*5^ljJ _/l j-^ *-&" <jl <3?^ b t£l®^l-** 

. -UjL-4 Aj-3-^J (jjj-^S* 

t£lji ,jjl Aj^ a 5^ C~*jT (_$U. A? j oT C*$J Ai Oj^l 

^(\A1V) ^ Jli^l AX<jl jj aT* Ij i£j>£U*a. 

A^j^} <(uoy) <(^ A«r) ((lA0«) 

6lJj 6'^»^ ^)U«j 3 (lA*\o) lT*^^ <(\A*\r) l>ij^U JO 

Aj^iaj a 5^ C^«l -i jL—*J .j^JjL-1 _^J AjleJi^j jam 

. f»aij ^ 0,5 J->^ O^ 6 :^ Ij j 

3 , J-iL^ ol-»*jl oJ o U ji ^Xm.* {j*^" ^/"l—l 

— 0»i^i ^lj j ^ *AA l^aw 6 ^3i ^d^s^jl aj l_j^£> j*p\l£- 

j IaIj-a (\tbjizz fl^jj jl ji (1)1^^ ^1 j»l*j’ a5^ c*«I _)^jl 

.C—l a-L2 AXa»L« j^aSS- oi JJ~>. jl L^Aj’ tSj^i L33*“ 3 

LS^b^ £?** 3 JAjT ^f** tSy^lU 

. JjjljJ eA-*l L^jT jl aT~ ^ 

^ *y, Ult j oamJ j j-?cj' JL5 aj 


8—1500 


^ T A 



aJjJ Jj_^a aT" (jjlj J |^kj Aj jLJ 

jJ aS~ O—I i$J**i °$iJ Orr**j -i a- ^jal .O^bf” jIJjJj O—I 

_jj a yj> I j I aSo I j I 4_5~”j^r” • Jj I j {_£L. L—a LaL jI i—Ssj jjb 

jL2 o — I ao.L« ^*.1 ix~» (J^— j4 lS 1* ^.<bj}jpj$ 

(JxjjA (£ l«J t j3 J^J'* A«JaJ JI A^Jo I JI j*-* J I— Aa_*w^a j J 

. jj j£~> j Jj~~> 0—1 Aol— ^jloj 

jjjjT jJ i*— JjJ J j-friii Aj <.£1^ ^^*S^Aj AjjT jA U o l_>*A 

.«? <_S I a^p^Oo o—*A-£ a^ L L>l# * a5”~ Jj L~j (_jOj J!;- ^>1 aLsU^Aj 

Jo la JO AX?ejj aAjJ _$ j J Jjj.»> j J AS~~ 1*0 (jjlA —-otSL I 

i„^—o>. ^j Ij4 jT O—I (0—1 OL—T jfc' &S~ JOib a) 1*0 i_g1jlj 

*r juxT j/ L- . J jly j L5~~ j Lioj l*o 

(_£ yi.pz^ aS~ o— l*o o —j jJ ^j —j Lj I ^IaaJjJ La *5C* oT 
Jijlj j\J jji* jLjI (_$LaaJjJ jJ aT" . o— I ^jL*— i ^v?Lp 

l j~5C— (AaL- ^’n a; j ^ L i^j^-ji <A£jjS" Uj5^ c£Ia_^j J l$Soj 4 
CjLjLS^ jjj’l jl j» i-X5 VU . JJAjOa ^$0 Aya^Aj*- i-Sj— J j 

Ij UaJjJ JjJ £^*-a ^Aa ?J jl j9 tS"^~i AaJa (_£l^J fj" l—l Ij 

^UlieJ Ij £j» fjvjS aS 'J j\J j^A (^jl^J A—is AaJa j J 

i£j+5 ^ *. 0 |^Lc Lai . JjJ -\A I_ja Ujj 1 AoJI . Jj _51 

A^" 0—1 J L?1j1^ OJ_jj 1 AuL jA I_^jj • 

^A lla Ij jLOxL o-So J ^_^I_ja. "b 

(olilJj> AaJs tAi-a) .AAJ (jl—j J Aolw 

o—J Ij La iSjijG’ *-*tAjl—^ ASo I y >ca (_^JO AaJp j^-Oj Aj Vj^> I 

J 3*^ J* J ^ (3?* *? J*j I ^ iSj^i ^ °Aj li Jj Uw .j ^p-j U l— Aj 

,0—0 £^*-a ^—ilj ^-A L)l OjAj A^JjI j T*^ .a A*A jl 

I 4 XJ J 0—1 Oa— i= » jl 0~*—J i-^> l^Ai' AU—Jlj jAi 

jj_j-aLj a 5^ J— bo Ij 0-«..^L» j»l*j aS~ Job jIjA—I Jil_jJO* OijiT 

jlSoT al^f*! o44(^ oL^* j! Ij l—1 j ^j ja . * . Jab a1j&* 

.jjL iJojA J 

oL— jl aS' o— I ^p* A jj o—j J c 5 “ 1 aj aaJ^ o~ a L< j oo 
LI (JbLi Ujlie^l Ij U jJ b <~So La a J^ Jo b »Lol (jljly 


\ T ^ 



Ij^^o 2 J*^h j J U JX±'£y ob^ril 

. Ja J 0^-**j 

CJ-6 |»^Lk-j ^w»ls^ _J -bjlj <_£jbj J J^CS- 

jl ^b ^y$ (jt^ a5~” 

. C-*«l CiVbuul J ,_^»5 jJ I^jT C*5*j-i C*~bli’ L^jT 

A>bj <j*U Jj b aS' C~6 j-*>\^ £ ’ C~~,«>U» (js** C~«jJ *S~ J-i 
£y^J (^IaLj^j Oj?* fCJ^wO l&j ^l al j t j tjj (JJJJj AaJp 

klJjf «jljj| Ij Ij CjJoU of aS~” JjlJj 

<£JJj AiJs ^jA (^lAjb (jffia* Oj-'j J (b/5”~ ,jjtt*j’ LS^ 1 ^-?) 

JjL (J-*iU ^L.1 ^j> a5oI i^ljj ^.o . J-ib ij* 4 ^ 6b~6 a l jJl^u*j 

AaJ» j 1 U> ol Job Ij ^y 2 >Ui ^oo <J^ib jl-U-t ji 

,$jS ‘SjS yi-bi oacj Joijjj aS' i S'Q 

6jj ^I • Ia^jL» jjjt aj Ue.ul jJ L<l 

0^®-* t* S ~ (_ §j*f dj I Jj I <>y?^ j b. » o L> Ij j»f>\x£- 

A^O I (^1^0 (3^ ^ f ^Oj b# Iaj I »■*■»«> ^ Ij ( s JAj AaJo Aj b C-,11-.^ 

.JjIj -^y^J -^l^ pL*f*l j ( jlT I^jI 

< ^ x<w>t4i 6 Jj-^~” Ijwo i£^jl y i '^ i jtft.«*»»o Iaj»ac 

O^*u^l^a* ysi J** *AJjb jJ a5~~ J" 

lU-~o b o!J a bb« L aS^ JjIju jJ&o 

a«Js a 5^" j»ib ijUA 3b> jJ J»iib 

ji (jXl Aa -lj_a-J j^aXc . ^*j| tjjj ,C~*«I j Li l5*^ 

<jby ol . Jj IJ <3^ ^ L*l*j" j jljl jl 

,jij^-»l jU-T oljX^i ACibjJ jb t ^ .. V .. t jcj Ij L r .-i la ..j ^1 a5^ 

.cjjjIJjj sj_j-b I j o_j^ Ij i— ^yy. ^ ^> b*->* ^ 

Upjl j ^bA 

jj.~wa- j g^: ^UjjJ^a q!JA fc^lj ijb^ Oj~llJ O^- 

«Jjjl OUol ‘Aj 0^*5 M *Am, jU-T jJ 

jISjj— jIjaI b aT~ JjJjj AJbjj lyT oj-b jlj-l j JjJ>; 

oljjj ol Jj C-^a» .JAAO^ L_^i ^ jljxl j Jpjb 


^ r * 



A»U <j>^b .AbjJ JjU (jjJb oUoLjl <^l y IjlA^jjl 

Ab^- <X“^j J* p* JJ jjil jt J *Ji <^s*sf' jj' 

. jl J c£bit 

J UjI^jI)) • J^jy*-* bbo^ljLa* £_>■*£ jl 

AlT/.'.l A' |^j( l^'r-^ * ^ ^ **5*. C "'^“ Ai^> Lm ^yU ^y>- ■, “.biLwrl ^ 

(V 1 * jl (j^ubjT jl^* ^Jj J <*^-5 w~Aj ^Ij.J J aT~ 

( ( .c-* U j 1 ( jy AilAJiV 

aSojjIijUa (Jjj <_£^j_^J fc_5o jl c~*£b Ajf~ j (Ji* 4 

AX**JLi jj ^jl jl .^Jjl-U^j ji^ji J* b ^~Lo (jjl VU. 

^jgO* j! ^UjlT j ^ KSjS lAAO |» A*J CmoJ Oj LyaJ jA u A t wO 

^I^jI jj j ly-Jj L^J) ltLm,! ^ jl 

C ; .. 2 ^ . ■i"-»-^— ^1 aJ l— Ay? ^i> lj A5^ uA»«I .s 

lj ^j'l j^jT olj • jl aT~ *ajI jl OjLc jl 

. Ab oUU 

uJLjAJ (J?Ai (_5o (^1^0 I jl (J&tZ* 0.ib Aj UAj Ij jya.Afc (jjilb 
Ai_^w~« pA jl Ol^*AJJ »-.*-«••*•ji Oy? .bl^ (jjlApjl 

ax..> iaii j $AjL j~Ju Oj-4 oli*» ^a ^«-ib oVxJ j.i iS' 

^JlJi» y* b» \ O^b Csjyp l^JI 3Jj>t* tS*^i 

<J-~* A>b»! ^«« — •«« A< jliiU . i °J b*“ fr~5~ ty*~" l_>~r < b 

«f*UjT b J [^jb Jjjli b bjjA-a. pi’I a5oT 

I4 JJ Aj j I , 0 y ’-~-i Oy) b j I pj I j*p U-* APeiejj L 

^j^sy, A; aXL C^ b j^j I A_y> J> Aj a 5~ 3y ( j*S' 

j o^=j ob^ ,iA*bjj •^^yi ojjj aT~ jl jl Ab»U 

• C~»«l jl^AAl jl b>A^ Oli»b» 

^*0 «lSoT . Ai leXi uA»»j ^ Ia I j I j^> Lit aJlT” A S' yr^' 

J- 5 Kjfj ,Jjb iyyj p?l N jIaL* \ *\ 

CAdjlAjl ol^J-A* cJ^yg <■■) . ^Jl jy*i OjjAJfe b I jj^l 

■>^ Ojj A-«> t «^b 0 [*a^ I *V ilr*^ cSL^ ^ 

, ijjT CAm-Aj V T \ a A yfl J S J 

Ai5w< jj la-w I A~^S j b 1_^A _^A j I aT"" (_$j_ < > y'l' t j~*Au 

J> y * , *- + i_jv»X> H jjjA»A |V> I ‘-^b b 0 Ojir**^”I I j* A5^ Asi.A^ I 


\ r \ 



pA (JjjJb . AjLw HO {J^^L> A^E-Ai J^ * 

•>f f* 

l^yjj (~u5w) abi*£l b^-b a5”” -3^5””” ojIj La*j 

_j i 5 Oj'j A** j^j I _j J 0>^ I j*J I jA b - 

LS^ °“ J L i$ljJ b>^~I bL-&> <—*T cJ>b ffr* C-^f* 

I jA b * AS _-^-J_) I «A> I IseJjI j .i LI , AjL~» j3 HyO 

4 Jij-tL-a ^J..,nT..i bjj .A.& ^L§.«j I j I ^z^.-o ej Lm (J^j.a*«5 - ”I 

1*^ V J* 1 (j*^. <Lib AXLb 3ja-j pj 1 vV OJL**'^! ^ A j^ I 

*r~ c-*«l oIlj ^jI j .c-ib aaI^. ijf'j j*j'l y N ujjJ** 

. CA—I iJjjXA |^Jl jl AL^j \ "\ bb r**S~\ ,*-> I <-£u 

Ij j+pCS- 0)_J i ^rnS ' Ab (J^b jjjJj 

( J-m jIjoJ^ I b) J ajgn.a 1 >Aj I j I . lia b 

jl aa*. j-^js- i—5C pj'l (j>j a*A~ a (jLL (£jAfc ^-*-i 

-L-lj ojj^s* oj J <-*>yj’ 1--^- ji .0—1 bjj-L& ^j'l 

JjtI\ *\ JjL-* ojjy«*r*lI ^*j'I ojj *»je-L jji aT" aa bjj 

jj^l jl be* ?C—ib A*l^a. (jJAjI^* <U oJb 

aSsjT ji ajljJl Ij _^»Lt j£. j 3 I bjj blj^rr 1 

bvsbfc /Ai) b^-A-' $^<L .-Aj b*!^ ■ J Ojj 1 ^ -? I Aj 

Jj|j_^**o Ij ^J) \ \ Jaii AJI^Xj-j bj^y > .5~"I ^ T, ijLjb 

0^ ?Aa. Lc~il jl .j>j jl j y *~jj jj_jiJj*. jb j 

-LI <bo I ^<t> b &S~ j^ 5 _^i b ajLaa b" 1 °-^ L» 

b lj*"j I j 1 j S —|— O =r= SO bj-<^3 I Aj J.- 1 ^ "-* b3s-*b^I 
^jb> i^) -A" 1 L*l ,Cwl ^ ^I jjj a5^ 

i — , j_^ 5 S -j— 0 T ;== SOy (J_j-*_^ O?^ 3 b*" 3 *-^**’ 0®^ l 

. OaL b f Y b-^bua Ajb Ij y> (.5^^ bj_? CA9jJ I 

j_^J^ ^ ^-ASCwg o A>b LLf L J La jjj I j I 

(♦* ^bb LI Ij Laj J . O^btiilj C—«L j^li’ 

, o b jAul Ij J Ac- A-j ibCi ji [_b^rf b> a5^ J>a A*j 

tsjjb itjfi'j> r v b aS~ ^jI^a-j b^ 9 b 5^^ 

b^**bl ^j'l Y TV b j iV b Ail y~* (c—l jb'l N 


^ r y 



. \ f T o 4 jA ^}j r f V Ijj r / t_5o b 

i_—-Lo i-ij^*-» O^il* <£jr* J-~-*j J -O '* u* 1 

C~*J (1)^> <-£> jJ #Jjlj oljjl ^ i_— 

.o-u-L^J! I jjj ^p^p 

>V*J ^SjS Oi' *i U*fl“U*t £;j jj 

,jjy ^U4-}«)) o\y* coej' jl cjUr* \k>K jLvjJ j 

^ . iySS j^lt j J lj £~ZS u^i 

^jLJ jj.wJI Aj £J>£ Lr~Vj f4r4j J 

tj ejjJ Js>^kL j4 l j £ x^ici a5~~ oL»a) l)T Jl Ai*sL. 

.J^r ^ «j jl c^p^p j I j (ij.S' Ij-j k-jLiT <jLi> j j 
lj J- ' J3. I _$ jljjJ 0^" O..J Lj (_£ljO j^LT" I 

a50o < Jo J_^w» j &o I lj pj’ I A—L>_^9 iais Jo jjf ^ lj j J , ^jjl ^Ji] j J 
^xjU* c--«-^"^I jlj oL-J^jo aT~ (—Cw ^S" 

jjlj j jJL, /\ oli».L_, .jj-ib 

uJjU «^V4 iz+mJj* *5~ J-Aa» j c*>w ^y~«A 044 j** J 

(O-Lol Le5~* j I J Joj£a* A^IJ I j I O yp t ^S'Ji jA j5~~ 

f-{^(3 ‘—»l jl*A ajl_^»A *-jl .Qm.l j^oLjV j «J^0 Jo oj\j*A jl *ly*l 

AsU».,ljj Jl «l^»- J »A^4 °^ij 4 Jl «|_^a> aS' CJ-*vA 

oJ-j! I jJ ^Jo j) L J Jjw4 d*Lj 

t jj^4 

. ^I ojj ijssw i>k ur*J - liL 'J il i J^" uij^ 

J^ob Jl (JJi .JoJ^^yo <-ol?tlJl jl_j^ 'L^ jISJoI i^l_o 

aJjjj) (3^Lw ) a • \ (Jl - * **i^>li^Ao j 

oLa) (lAfl- — IVVA) *<S’L,jlf «JJj Jjl ^U 

j ( ^ .t.L. ^L sj lj _j I Lwji«S^ j & O^ ^ 4 ^^y***^ - 

^jJ.'kj, Jo uJ**uj JUiil j <Jj»i jJ Jjlj J^* jJ («*?“■ 4——«Lo‘ • 

( J»wL~4 -^Pz^a jlj^tl ajl_^«A 

! (jj j Ao (♦f 63 ' “4r^ * 1 -?'^ 

,l2»^I J-Lu*-j i-^4 (^1 (JoJ iS^jji L* j5L’La. 

Louis Joseph Gay — Lussac * 
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0>~ri >—So Jjjl tl~»4 ejl «iiCT 

: *r Aac-o' ijPcl 3y>- l?ti)l jl . ^Jlj_^~o Ij (jjj -UA jfrJta. j^, 

oL*^j ^I*a*j tSjU- jS' («S^ A [^? ca - 

(u^ ~1VV\) ❖jj^lfjT jjjJT ^jLJlkil -AuJUb 

JL, ji (^i‘/” c£jl <5^ jj^ISjT jijfr ji -LjT ji Ltjj 

(_£-Uj aL»j* _^atXj I^j| Jaitf (j r. *<§ J C—*j ^ \ A 1 \ 

, -U_^L-~j L~5o jlola lAjtS” jl \mSLi (^lA^aca. 

fd)jj.A = A IajS* 4 ^”I (_j^£L* am) I -L^ Vb A^j^kjl*A 

Jj| jl .Ny ‘Oy <Hy f* [^’1 J.* jl »*Aj ojl 

# ll' !*■*<* I |J LwT J (Jj«4h 5^ I J 3 Ojj *^A O-k Ij^* Ajj^l 

|*PB3> ji J pjy..^I 0 S 0 j| Oj^yaJJ I aS' Cm**! 

, -L»I JaI^». S J "i' J f»f ta * J-* Ojj-4* 

• ^ jj^~> AZjji tjr^- J_^2J cS~ U 1 

y H Y + 0 r = r H y 0 


Oi* <SJJ L* J jj tfjT j LjLf {^LZS' c~j*a I 

*5Jolj jjjiijl d^L* 

. tjr) ji b 3^~*^ 3 £~nu aj~*ij j& * jU i_Su Xj L) 

»jL*~* .aju^L-o J^SCL 4-*l" jtS" 

j j^5Cw^ (Jl^*"l j~) y Y^i ». (JjjJmA r / f «aT~ ca^I 

.^saJm^ ijL^J ^V *—*/=*• ^ Ij f* , ? eiW iji 1 ~‘3^~3^ ^U. Jj5CL j>!-l»j 

JU-il y Y f t (J^l*-i ^»a 1 J_^SX-) ^I*a«j 

, Cm»*I j *J) v y Y Lgjl Ojj JU- ^1 j ^ LjI (A>U»U^> 

(4 1 jl 4 (jc^*** j4 \ *\ 0 Jm»v 5^I pj'l UcXjI jl 

ojljJl t^jlT LPc^. jjj C~«l ‘-114 (jiI J (jjj-4 4 * 

.^^Cw4 f^jT J^jl Ojj Jl-»- J-i 

«JJU iJj j c4-Sj lj = "' a ‘ I Am^j U>» J ^ cJl^s^ li 

<SjS I I ulJ j g ■ ■• ) **-5^ ol»utl ^^fS' 0Oj J 1-*^ 1^ « 4ji 


Amedeo di Quaregna comte Avogadro * 
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_0_j~>- , J>jl.\£w4 j-jU L (j*l (Sjj o—l ^5^lc jJUuT j i jL—* 

oi/ I «Xj 1 Ij ^4j I 0^ J ^ IjC^”"* (^ 1 6 ^ I— «Ls —2 ^ j y A b *5^ (J^mJ I J J I 

^ f*** 1 ^" (W * *»**ILJLu.,4 L» a5^ ^^5^” 6U 

. C— I JiJto cobiL t-^*£ tl)_)*4 

■>jL <£$& j*> jrt) T V, t j- 5 N Jj£L il-X*j' 

Lwi tC^^i- 1 I' jl Jo /ol ( Jij—o oA—*b jj 1 ^^ U 
JfcT <1)1 (js-*J (jjljJ .ft Col? b J C J J O r ’jJij C-J 

V Y,$ j.1 *5"" >|jL< Ij OjjO* pj’l M 6jj c—I 

Y . 

Af =— J j'-» J _>?J ^r^' 1 0*1 jl i*/ t >=1 

I ejlJol J jJi.t jjjj CiCy C jl ujjjj’ oLm be^i jl ^^*0 

,cLi^ jjSX. jb 0 ~**ieJ (^I^J TV ^bjjl £~yW IIj 6jj-4* 

(,$1* Jj£L jjo Aly?lj jj*’’ -U C-—**o ApcCj ^jjl jl oLI^lj jl Lu^> 
£jj| £ I .C-4*l^J^53u i_^». «ji*bl jl JLbj ji^ji \ • LjtJ jS* 
* Jo Jt Jo j|^«iT Ag^ji CJjjl < I»Jjuj }Ls iSjS A^Co 

(£j& jl a5~” JjI.4 JXj l$iT ojIJ jI 4j jlf* (^Lg^j'l ^ Ja-jC* aLU 

. C—l _^»>b «jUJI(_3ji i; _^>.i jE* *4 

jl ^ iaij j ii <o^« jijJy 0—4 ^jj JJ. jj^lfjT *46J 

jjL«J&”" ^j}L» — iU— I JLJL>I j jJL aL.^j 6J c—iX"" 

jU*j jjji .*4v <ai j iaoa Jl, jj (hi • - un) 

col-4 JislJ ^sA 61 6bL^*~*i i_yi 

ic«—L J_j^j Ij ^*jI ojj Jj*^ y>l jl *-^0 _?* Ljj‘ j 

J ^«A« J^*> 1 ^ ^^4^y— Jlj!*4^b (Jl ^4-^— JI_jL l < _^^ 

JAXo jj ^ a*\ ■ JL jj> oLilj^-i 

»L— i *cL«Jai <^jl ,*4**J Jsl y *4 3J 

.{ZjS' C-O’ Ij J_JL j ^‘1 ^ Ojlii' < 144 ! b ^A*\. 

6^ 0 A ^ « — ^Af*) ^jL j UjJ J LJT 01 

J LL <*0^5^” J i < A* J_y»»Jj ^ Oj&S^ j I Cot3k 1^4 j» ^ J!>jjL« 

C~>lj b j C—I aJ_J—4 ColJ» jjLLl^ jl i_?IaJLj ®lj 

,/jl.4 jl aJLj jjjl 


1 r« 



6jj fLwl j*" *^L -bas 

■~-~ I j L^J' ^oJJ AjLb Jo (^l'-«« 1 J.ZtlS' 

< -r~^ ji b j~p Lt 4^$"" Jo b <C-.»o I ajL J*o Jo L* jiaJj 

Ij_ji L* jl J jl_^s _^jj5^j jU5" (^-U-UaV jjiaj (jlJLLl ijjj 

L^? - 1) L5*^* • Jj^eJ 

Ij OljJJ Ol _yv^Lc A~J$"* fb \_J.JJ^> ljj5”" a5"”" Jj^|j-»j ajL» 

(ijb (^UjjjJ jjf* Ij l^jl J-^il J Oj_)jj *JUL> 

Ja. «*5" Iji vU^ J^ _$ C^Sj t*-jl_J?SJ U J~A ^*oL*ub 

fJu^lo CJ-*«J J *15^ (jlXiul J I 0-»«l ,i^jL) Ij <UjUv,4 

JjJljo Job tJla* j&i p JojL OI LJJE-^ao AX'* ^LO' ^ 

C?Wr“ -3 Wj-3.) j^L. ji jl \ A *V ^ (JL IJ"J^ (Jjl jjj ^Jf" 

^jjjUejls* a!JLv«o libjjj <jl J^ AS** C^**S' j*JjL J 

• 

^I^aji^L t r ~Jy J ^iij *j-Jl (Jlio 'l Jjo Aa. jJ AiZ*o^ (Jbbil 

j_j^<il jl j3 ^j!s (>jL Jj jS" ^ojjLo Jh>\?zi Ij aJ Ji oj L.«i 

I^Xj I (AjjljJ ^Ujj a)L«£ ji ^ji L«--i ^sUf- LI , ijljo 

. JJU^LaaI jST” OjJyTj b _$ L <-Libx l)J^ (_jl^^Jj b (_£il^» 
b (jjla^Lj; L1 $jI jl i—5o jS' i^oIj^ Igjj L 

Aiuh t,£ljJ ^*»LpI jlfi-l J J Ij aj Lu ^VI 1 “--J j ,jb LgjT ^‘1 Ojj 

OUL*j‘l ojj ^-IcLb' Ij jv»L* A-;^ (jl^^j Jcull ,XZSj> 

l j~io* ^ t5jL*»o *v5^ j^kjLsb olj jl^s _^jj5o jUi 
A*-* jl ^oLL**l aJ oljj Ajibo (_jjV a5^ j_jj (_5j^LI LI 
^b~Lr>l Oj*^ Ijjv’Lc L jS~ £*J> j tt^Lw 1 >b 5^ jl 

C~**ol^X~< ^jL*.-) <La. jlLb’l jjj (_^J-tLaj' 1-giT Ojlj ji_>J 

'’Juib JCUtli 

ljL l _ r ^«^ b (5j b <jLa /JjUwo jjjl (o^s^j ia . jJ 

Ij4il Job J oJ^i u^Jy ^ojLso jl ^4iT (SJj ^ 
lJjjA t_jjUa_< ^j-y=j a5^ jL jly ^»A 


\ r i 



jI ji j c -b i a5~~ j_j-^-i V b , 

i"jjj ./i :' | j ^ t e~J a-b V «J^y2-> ) I l& 

j^ . .ibj C~*^-j b *~J1 <Jj5 (S jbjb b<_M^ Jb>~H )♦* jb 

{j~ii J-*iS”" j^^b Ij jJ^oj cj}_^ «b b iais J b 

^ j,^. J.>b jJj L Jl 5~" C-bl-Aj jlbjl X-J _J ~ > ^' p-‘•*• ; ? E '• , 

, Jj I <s*4* Ju ^ 52 ** ^y*- jlj '*''' J I < b *ki I J"" (j b 1 3 dj J*« 

. .ij^ JJ a j 4 ^ abjb ,jjl jl C*-«J^ »—gJjiJal 

**J Sj ^D<_5Ci j| I Oj jj yv?I^C ( jit! JIaA jl _3 I 

j\ .^J^bu J>b-j jl (_£(Jx£j Aj JlyjJ 

*■} Ij j£"" < ^vs-Ue ^1 i^pb2U*a> ^wI jJ> 

^>JL< (,5-Uj Jobs <^bl IjT I) ^I Jjj 
jji J?b jl ijbjT ^ Lwi { j a l_j». Jbb b i—s-S'Ji iS\i 

, • "--’‘I-'-i 1 

jl iS' ji , o«L^ <CaU^0 j-/-’ - c- *\ y Jbj ji 

Jjj J*»l jl rn iwi ^b <_bjj ^a\^ Jb 

<5jo J «-b (J^j J-*>l jj Y» t£l ji b^r 1 ,^’1 

Sja. JjA». jjJs (♦* »*A>b ^jib j*aX£ V 

<j b . j »J ? i lJU ^ w. ~« «*j (_ 5 j Jju jl 

aJ^J uju t 5^ |j c^j^bx OT ^L*! <5"” ebb 

Jlk Jj-A?» l^iT tSU J 

ajb ^jAiSbl ; oib bw5^ I j*a Ljiilj ,eblj5" 

a_^b |.^JLjj MAV^ Jb j^ r^ »J*S fjj£ M A Vo Jb T\ 
e^«j j^^<e5o j ^AYo (J b Vo «(»_ 3 ^) < \ A A *\ Jb ji fy 

,JLi <cbb t_^j5 y (Jjjis jl \ <\ r V Jb iaii aT if 

Ij ^ 33 ^ ^,a-J«Ae^ «Aj U b ^s5e^w ^ ^ I 

J-i'* _jl , y % ASOa i__^b i b’ • l 'T "U ^bl j 

Ij li Jl (JeL o-Vj^ Jb jl Ij ■^_j- a, “ Jj-b. 

e—j3 .e—I *cbljj ij^jbj' jl Jl* L e-**l a^l-Xv* jlji 

^».j^b|) Ji^ (jjb*-*-^ Jjbj pAji J (** j^ l>jib. e^J Ai a5oI Jia 
aJjb Lbj Ij ^c~Je-»g ji jJiJj aS U «Aj <-U^* a^sJ (J ."-'-l*-^ 

I-Ajo CU«b ^-b aib Jwb‘ jbJ <Sjz*- 


\ r v 



ojU. 
jl olyuo jT 


(jUol ^yljj wjUU od^ 4) «<j 4 ’l>^ ^ f** J“^* j* <U£J (jT 

J j^juS J (Jit (jiji L* *»J1>:IJ I ji . UiT ^ i *■ 

OjliU* ^l.X*Z«l j) Ij p-y~i *0 CU^L* jA Uo Ij - Ojls^j 

j c—*1 c^fcyJ* j J Li *5^ (Jlc ijuAj 

,-Xj2 Ij l^S'\i Ojj-i L* J ^>Ijj *ljj 

Cj—j’ts* AJj^j- 1 oli^U* UJ-U* _y^>Lt ^jLj pbcil 

ji .JjlUo j^j /■ ^ Ij J j1a»jI 

^'1 Ojj irjbjfc** J^'l o*L>~ <y_r»l* °L»s" JJ-U J»»l 

<ctf [_£■>>»-£ <^-*i j.> j (c^T”) ^jAr* 


(OJoU 


'^-Jjb • (_£-Cj AmmO ( _^IJJ. 


■> Uo 




J ^}Jj lid 14 " *=~l lT’L^ i>>' .«n*J oVUiil j J-O jj ^S'^ 

. -LUoja* j J*J» _^"jl (((^LaO-A-S^() 4 J JJ-* I- 4 t£L>J 

0j?“ ->ji cu^-ijk ,jj'_^0)) * C~U auT jil^V jly jl 

pX* w »«« cUJ-JJ-* 01 _y-z-* j 4 Uo Uii Ij 

tj-i*-* O^jrs-* j4 <-£■> Ja2i ^A Ij ,jjl a5”~ $jT ^-*-» Ij (jl^a. 

ijb f4 dj? 3^ jl (*U j^l jl .^^T' 

,c-«l objL. J <J~£ JA I^?cj y 


JjAa. £~3ji‘ 

AU«m*A ^ *Aj U-i : JU ^«5o U-j j.iij j, tf^.Ul-j (jj*A^ Aj ^ |J 

(JJj'-* C^l^j aU*,j — ^jjl)) * (ijJ o*Aol ^jUo j*A 

lJj”U (jbb^*U Ai|$j_jaj jl .»?ijj.A.y 1? ^«(UI Lj 


j^ a5^ ^jjIjj l^T 06UI oy5^l L»l 

(>>l J«i |*^ 






I tri c—l o*~l> Ojil> jj! ^I ; U" 


o-JUa-J j4 
b»T j»L*j' «j4 


? «^j L*»*^ 4 3^*"^* I 




dj.U. 


^1^ 


b (&* 


cr 


L cVlj-. 


[&] (jjjU 

? Jj b <Va. Aj <^jj Li’ Ij Ij ^ 

Aj -Ui (jJ^> 4 Lj i_ iJ^Ui jl (jy» 


(JjJo ji iJ£ZJuji ji jl J ^ J^~* b (Jj-^f. . ^jU «^b 


^ rs 



ijj Jo Jo Lha U j L_j IjJ I Aj » l.jn< j.} j 

<^L. Oj ji «Jj Jj cJl& Uy” ,jJL3 a5~” Jl^j 

OJul J_jo*. y* j| ^gol (AaJ ^~^jo CJ-«o’ Ij-i i—JCj^J Jaij !j iJjJ^a. 

•V 1 iSlO 41 

Ojj a5~^ '•—~**SIA~< l- iJ-ALo ^jJji a£jL».^A 
-Ui (Jpj-* jl <^jj1 A^A 4 ( f-Z *- 1 JJ^- 

<^U» ji lj ( ^3i |»_j^-*-* jl L$ai a5~~ ^IaL—j <-& b 

\S)\^ «J L*» _j5>oJ (jl^jl jl Vla* . AA Aj \j3 JjAa j A (jLiJi^a. 

\jjj <Sj ^^oj L*i fjr^- bT LI . JS^L) j^a j*» cLio L^iT >LJ 

j^wUvj \L J-*xb ( ^ j- - v y I ^«-l ci'~«v»l a L*-» 
AjLaA a£oT ^1 ^Jl 5^* (5jlaTsj L-*^ ^A lj(jb»-^_j-^ b 

Oo^lj j{$"" (j^l A^JI . A *box! lj ^ojLao |»Lj C*c^«j OI_J-i 

\j Apcj I b lSI <*Jaj Ij ^u*A La i__-j>5L oj Um a 5""” p I A L f-* 

i^c L*^4 **£_) * °j L j * ,*jl ^a^Iao L i ,..f 

,-Lib AAwL j^a <^JJ 

«j ! ~i J JL-; u*^ <yjj *Mj 4j 

.AJLa t_£jLzLI j (_gyt LU AjL£J <-Cj JaSi ^ol a5jL;I Lj ‘iAjL J_Jf-J L^iT 
tXib jji^l LSlj ^I ?ci—il^ibLk. (J_ji» jj IaaJL. aj Li 

b i ClAaj L^ kX->L«4 b j. -^ ^a ^nbw b ■, JI 

Ia aJ LL (jLx»L ^j^aSsj jl I j^i lj La Ai L. ajL-j.: *Si jj^jIaiLa 

^ia»lj L j^> Lc. __>J ajL^O , -UjiC-j ^jAJ^jo 

Lj j C~*»l JjJ^. _^»L* l-^J 

^jjja.1 ^ p oA «Aj _^-i £^jIj LjlS tS’' 

<yL-2 j^A jb <-£o ^». C-JJL -Lj ^Is l^j C~«l tj^j* 

,Joi_^j ijOJjJU - ^Lc 

j* o*i ^ Ji b (5^. Js- 

b ’ > J*‘ l^ 1 ' J-b* ^JJ*J jj MM (Jb» ji ,CJi5" 

^aU’_^ 5^ ui«ili>^lj JU aLx^ (5-u1a lS~ jji ji ofj c«»L. 

; iji oJJi jT ^ ^ 

A^U-A jb b LU—I ^¥>La ajL-2 

. L^’T j*j'l 





L)bjTLi jl (_^jj (Jjo (JLur 

O^ii^T j*«La *-*sk (^ AA V — \ \ \ o) y £ 

, -_^aJ C»0 b Ij A^ffjS y I f A*J Ua^) Ij 

ol*Ulv^”l ^l$JL» O' j-^ *—aj’^U. (_Jj_^i k_;—ijj>- 

5o j ^ l^j • L*^} o b bo Ij jjij *Aio yjj-» _j I L> I , oj>j j L.» ‘ w j 

J.j-Jlf A^i Hu <JL* oji i * fy&T jjj 

jjj Ctf «—• Aw** Ob* J jl 

t_5oyi t-f jji «AU**ol^ <—£o (JJl .ijl^ A^Cb' ji £»lj Ijj-* el£j-Uj 
yl&s*. <-£>j ^sIaJ oLj^?cX*«I oIaj^T" JsLjjl j^*j| ^LJ jJ 

. 40 / 

Aa. ji jl ^AmS' C~;*aI J C~aL 

j .) aT~ ape^ oT j I yt. j I yji 

, Jjle-L-j o.il.5 

JoUJui \±a£S' _^*pLa A-j^ aS' c~mI jl «-UA^jl£J ( l ji\ji oj^A* 

$-Li ejjlAS" Jl®- oLiols* jj aT” ylgjT »Uix«.l Aj 

^jjjjlj i_i^>j AjiL., i Sjj^ c£ljG ^ylalS -OjU' o^?" <jG 

j*> [*^s*. jl aT” y>lk jl (jijjl ytfj Ojiy. ,£~»\ 

jj^L^< a—til ua i •Uj^ jlj'l jl ^b*j .-Vwb jb^ 

, Ala^ij iyT Ij*. Sji e-bU ^s’L i zis j -b l^j 

jUail jt Ij ^ j** ji '^~* ir sls 

jij ji Ij Jj®- <j*i*l AX^»A ^ijXS3 1 jb .Jjli (jl—Ubi ■ | *l-».--L 

t-5C.pc aA b a5^ Jjj aitjS' yi»-» oL^aJpI (JL^5^ b L^jjy^JI jl 

■SjS “j 1 ^ 1 Ji 1 * iSO** J Jl*** (SI»lA>J j 1 

Aj j£ aS' jj**J I_jj’ el^J I Ij I C~r^ y I , 

0^ a — oj-i Oo?- cSIaJjIT b LgiT oljL-u 

A--^ j yl (jltbl k Ut. jS' tli-t«l AZJtS Ol^-b U JJ 

jj I _j . Jij I ®"A*i t—ibb y I y I j I aT” Ij La 

,j^.jU (jl ■C«A Ai Ajb (JjI Ij pj I UJlj ^A I^Pc^-i L 
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jl J y. • Joj^-a a5~* JjjI*. aoIj^ <jbolj -UjLva^ 
(jT jJ a 5^ Jjlj jlJ (^lAscjjJOo* (jT y tS' Jjj_^wj {^J^i 


jJ '-%'<^)l J* < J- 5 ( >J^J^J > - 

. (ijli j l_yi Aofc>^ ^j* 4 Jjjj ji *S~ o— I 

loiT oT 4 jjko jj-^a La a5" J»j j' O-Lc <-$o ji 

.0—1 J^S~ ol ^*i'l Ojj jl A*jja JJ Lo_>5j j^j'l AO^* j,L 

IfriT (^‘1 oljjl i^AcUoj' «_—Jjj' jJ Ij ^Lc L jj jjjl jl 

•Ujb j 4 ^Jxlyaj' 9 (j-aJ J jjko pt^A-Oa jlJ 

O-SlJi ^fr^Jal pjl AO* A jl i_oLJ-U-a AoJI .pjloJ^f" Uj Ij 1$aJ I jjol 

a5"”” O — A (Sj^i^ 0-- ^> Ik. ^Ijb jO I a5~~ ^j^r* (j"l—^1 jl Jj 

dj-4*- j- 5 b cs*& J *^4^ ojj j* s*)S 


jL^I 


lT*P* J-iP 




•>l-^r» jl>' 


-Ca-loil ^k) pi'l Jj_^S3l AO.JJ _*>j Aj jl Jijf* i^j-Jl jjj ^ 

3-X.C J Ij AO*A y‘i 1-*. J ^Uj4 I jJ J 

ojjT {g&y 6 j k-i IjiT j j— 4 «Jj jT j j y^>*s~ o*J>L»j Ij oJ-aT 

£^>\j J «JjJ ya^ C - JjjJ oi<yao» t-£j «j U-i lyfc Ua ,0—1 

.1^44^ J J Lfc Aj La. aj lo£ JO Aj fJoL»— La (jL-al jl ^J.i.i>—a A5 O—I 

l |»~A J A^ljl (—?Co IjAjfc'jjT’ (_£j 4 *—oL—I 4 b A—J liLa I 'j 


<£j 


lofa 


jjT (^l^t_.-«^.-f A»j^ OaS^" (jl_^Oa 
<jl^j Lgjl OjJ^ j^ LbajL-i ^jj| Jj (Ai^jJ 6. 
jAJtiu Ij ^>Lt olj^a |»beJl j— Oj-^l 


j 4 ^b 1 ^ (^Iaajoa 4 ^l jl 


I i£|a>L - 


A l i ’U a 


Oa 3 .Ij^O ol^-^ij' I J>. iS~ (pjj l— (j*ijj Ij^LL-a ^yJ Jo L J4 
^JJ^a I 4 JT i 1 _/ 5 Ij>. ^JjUi' Ol^jjjio’ Ao IAj^jI AOA j4 

J=c*j' j*a «*^Ij (jj'Wi l/’Ij^- kis Aj JU ^1 Jj 

D*^ia . jj^lj' oJLa» ^Xo» J fij^j-aait^ (jjj ’ -'“^r* 

(5^^ jl -UijLc T”\ MA i \ • <T c^lAojUaS 4 

^jjl J jjjJL~a oAwaU (^IajIs* AS^ ijjZgjS' J Oj^j^ <(l)j^ 


.1 ^ya-oJi i^lgjLolj jl Jj j»U — (jljjjL^ aJ;^”>!< 



oVLajI J Jo» 5 jJ JO—-O jjtf 1 a_S"^ Jl l*j I J O~£^o! jl Ij C~A *0 
u5o Jaaj l$^il £j| *C—A jb I LI . Jo5"~~ o»5"Jo l-.—o J^«A4 

iS' JoL* c—Jj <w <\\ <n <r jAis- o$S\ <joIj *^L> 

A^ ^ji J-J _}j <i*_j_~-,L J^u, fjfrjOjJ ^aLb olj^ij jl JOijL.fr 

(j^l_^a* iiLtJ jl Aj fJojIJo’ Jja» Ao L t »A ^LjlT Ao L<2 
•>j'j ^J4r**l iSj-^i fjs J 5^ .Jw *i J J4.)e» 

iljT ^IjA jJ Ij L^iT a 5~~ Jj 1j£~* jLAil j Jj*» 

, jjjL~» J^LL Jj**j JjL \jij % ijT <Sj lJ*l& 

AX«jJ jJ Job Ij _>*?Lfr ol^jij JJjj ^jjU) As- I^aUj 

lj~—, AOt—A J_ja» j J Aj j ?s Z L + v& * A—«A -L^e-a 1 JjSSO I 

aju*a jj IgijjxCil ^5^ o*—o>I Ji£L» jjjo Leo! jl t£j^ 9 

O JL jj j L-T . i_—J y J a 5L>1 4j Jo‘ IAXS/ J Iji jA jA» 

Aji?eJ £jl jj C—jJ J ojlo t—Ijbo j£ b 0—1 Q>y jlL»l 

oLIjjI j! yi joA> (j~$ f* Ojj.^j- 5 _ r *aJfr L.*—£ ^l_p» 

Jja. jl j J^»l ^laJo 1* jL««o ^ j -Oa. j *.Li a5"”" Jjj 

.jji jjT jb 0-o^j ^jl tflji lyT 
•a—^IaJl—« j ai^CjbjA ciJj^ 5 ^Lol a5^” ^jIjaLL 
JjA>. t^lj Ij J Jjl jiao jJ «j1jJ c~*»-b VJ^ t^ljljlj 

II jJ c I O^f" JoLsr* jA'i AjLj^JI^j 


.0-4-1 Jl J ^ VI feJ^tA V J IV jJ <OJiA III J 

(_aOj *S~ iji aJ-i AajOj i J)*j>jjij <l)L^o ^ ^ • *\ JL JL* j j LI 
oil .Jj5L* C~s*-J T ri* ejL l}j-*j> jl TT < \ A (A <T Jl-^l 
AmJI (Job ^ O—oIiJ^Jb 1 ^ T i JL J^ Ja5i Ij JOwijoU 

.A-l ui w - ^ * J^l ^T jl ^J*0 
O-2-ia. ji iJl^^ OjUaJ J Jss 6jpel 

yjA ^yLIjT” iJx 4 [*j’l jJ o»^" 

j&* j4 j (^■ s ^ 0 - 0 =^ 5L*-L jJj j^xi ^ JT Ajb jj ajT 

J jJ Ij Y y Y f * • • A)l_ji~« a 5" (J-ptf'l -5J s- — fl 

jj>UL /l Jj^i b Aj" t5jl-^> JJ.fr — / ^ Jj5^ 

c jjSL» Jj?* b •, >, r, ..., (n 0 


9* 


1 1 r 



<-£* / j n c ^ — tn 

b — /, — (/— 0...,— i, •, \ ,... (i—\ ),i ji>&* 

— s i-lU^ o—l r/ + ^ iSjj 

\ i w _ 

, i^j-L--* lj - j -^eiUL* *0 

• a5~~ c~jT ji ^U- ij^b £~* <j-*»i 

il-Ul *S~ -Lib Ax-ili ij*-j oj_^£)l ji JdljXyJ ^'1 ji 

..Lib ,Jo l$Jl 

Oj^rSCll i£Jj>Lm «Ja ia5i /l ejL-i b AX*«yj ji ^jjl ji\Xi 

t .S j*£~4 (jjta- Oj_>**^' _ji kli <C.jJ jjJjl ji ♦ ^L* c£^- -UI 

«SoT <-LiU n = \ JiU^ ^ilxjlji - ” i-L; ^I £*lj ji 

LJ I jS' i-Li j^ k jL» A (-Lib--* j l?c^ / = • l3sj Ja>b ^5jl-L» jjlxiJ* 
ii-^l ij aj a 5 I _$ /n • i^ «aa I^*. ^A ^ » »» b lx«.< 

lj 5 = —~ j «S=— i+*j ji ^jl-b 'jkiljf' 

Ji Ja2i Jjji^S £tk« ^j-X—kj ji -Li AXif° A*tjT (J>?k 

(n = ), /= •, m = ', S=—-^j \\jS~ ilAtl 4 jj>S3l 

4 •■ ! ' 5 / ! Oij^^ (n=\,l=., m=., S=—-^-j j 
A Ax^jj ^—ji ji a 5~" i^T~ ^j~2j o' j~» < ^ka (JVax«-I 

^IXjI^jT* i-U b 4JU.JJ ji jjkj j ^ A J-> <Ojj^l 

il-ui‘ .i^X;-» <^U ojj&\ rn Y ^t-LJ rc J^»l 

,tX—1 u aJ -U-< (Jj-L- <«_j_ 5Lxj {_£ljlji jJib»-j JJloiji^ jj lj 1 AX*«^ aX~ 
Ol*j'^i ilJLfil jjjI O-^-i j'JljJ^ cJ-c (5ylj^iT jjkj a5oT iS^ji 
c—l AjLk fi i^ljl^ a 5~" j^ Jul U-i x^S~ ii^f ^yijj 

/— •, \, r, ..., ( n — \ ) L Uaj’U* j ^^SC*. lj tsb-u 

OLJjbT (y / -|- ^ l *J l*-i (J_^* '.*.*/> J JoloJ-ii ojL— 

ji* Y j' (j^ei 0 -^ 1 ^ (jkJjbl j& ji J~ I .O—' i_^a^» 

-kA lj>- jSu Y tfi Ja2j gjT ^1 >UJ ji al&T -Lib e-Li 

aj’ ^r 


\ tr 



Aj j oXi ^Lli S L (JjAa. jl W_}Uj _>Jb 

^ L U> j^izc ^jI pA». 1./^*“ 

.A^^j Ij l4il oli^kl t^Lc jlyA-* cJjjx5H ,Aijb ijy 
j»Uj L (jlxJjlaj lj j~f- j Oy* ^ <AJ-1& 

, il'x"! ji %*& IfyJ I AZ*«^J aS~ <X-«»AI jA ^»y>lXC 

jA a5"~ <^jAu Lii oljii 

aT” ^jI^J AX-jJ Jj I^J fJj'laA-i a.>b U. jl •*■** 

Oj_^S3t ,jjt •-Ux^b jjy&l i-£j t$ljb ex— l^iT ax~^j jjjy £*j^ 

^. - .*> @ ■ } _J Oj I A ^^X»vJ aju»jCi Aj jXa —» .< g l^jjy^J I A Aj Xl-~*->J 

Ojj* 30 j «Ab CX*«.i jl ljl$jl cJ yg * ~i ^LiS iJjU^j’l [♦* 

.°^-j K + ‘ Na + 4 Li + aajU. jA jb <-£j L jjj 

OU^a-jlk AX*jj a^cj j»JjJ < i jjJjli J- 5 ^ y 

+ i_^-;3ei (.jlAjI} 5 AXu>^j li Aj b j*jV (j_jy£H *-£j 

AAi^wj A^»bJ Ij I ^_J 4 JAXwAb Ia A^~~ l$J I J^J I JI 

t£l 4 *j'! ,^j .«*A$ Br _ 4 Cl" 4 F — jxa-u^. o*> J JfJ£ j 

Ij *¥>■ <j?«jl=»* 6j_r^31 <-xiyT i£>$j> jy jj _^s" j ^A*. 

. Aj L-4 A_^a»y Cl ~ J Nfl^~ iS 1* UjJ A^Xj J A J Aib Aj«j J& Aj 

~Xjb A^_j (j»j5Cxj Ij NflCl (J_^£-L* J aX-X j^jJl5sJ t_jjA pc-j Ub<jjj ^jJI 

. ■ •-...' <jK*Jb |»L*is (jUjb Aj^* 

a5"" j*a Ij j^> ^y&~* IjJ U l y-^> j^ 

obi y ji <iX.'-ml (_j^r** Ol C*tr* , “ ijss* - * 

(JUflj'l j^ A^*" pj'l jl eA£ jT ^IJju’ jl C-k^jUa 

^XjXiA J^jO CuAjla A5 jj . < " >«4 o-b ^ ^jiLul Aj d*S'yi* ^J 

MA <A <T j* jl >A*j AjL ^1^*. 

. <^a*j ax*^j OA-i jj j Lc-1 ji j^ais- t’T 

j ^ aJxi rr ma <a <r ^Ia*I ax^aT jy j-> 

Ij IgoT A-X~< (jillAj 0_J^U_jT* (Jijlil Aj j Jj-U.vL;^ ((y^l^cu-i) IjL^ll 
OXXA p-**^* 1 Ai^” AjAiljJ^yj ^JaU* jl fAAx5^ js +~* J J 

^ybjj AjuJj j A b j Lb a^jJlj~ iT j> 

AJ^J JJ^j‘ ^3 . Ajb XAAj^lo oxl* ajb j A ^jj-*l 


9—1500 
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J C$1 ji jS^i a5"” 

.JuiU «cuib 

O l—y J^ A^jL»*»S^ _) i^ i . I Jw< (AjjIjV ((j^xll^ I 

crj^' J Ij <S3j* J _>«■* fLi* 

(j-b^ jl L » . L» 4 *.Ai.ijjt~< jj ju, Jj^J ^jL*-j*i 

J i lS^^" *•—«^»l d*^:! iJ. ~ «*4iAj ■ 1 ~—jj j^ j* Ipcj I j** *S~ ^vaj Li. 

^S' j oj^S"" J )3j*“ 

aL»»L*« OI - Ua-» o I 3 I ACX« w A lp^ipc-j L) jifl!C <(*A.« L .» A ^jZa* 
, Jj i d **A ^*L» ^ i£jy Lj_^5"~ ^ Uj'j -^c* JI Ij Ia I i_-<o l^< 
L ^Jli-ciT *S" ^jLJI^T^ i_£Lj($L L Ij ^aUa ^1 

. ^SvL j Lc-T oyS' I I jjJ 



J CKf-tiji J C&Jjj*- *-**>)) Le£j Jjj J-> Aijl^k I 

4mvI-*~*J ^jC- ^Jsl 1 ^n*jI Jl *S" Xu,j^a -U*J CmJ Ij ((Ia^aL 

c— \j9t~* £ I LI Aj*^J cs^ ^^f* i^ •—**•! A£»«l^e~o Ij J c—■! 
*S~ c)T a^*> Jl y «^L/ oi^’T (XS~ c—«ji Ijl^Jl a*a Jl Jjl 


jLcxil aj a 5 " Kv c~sM U ^ . t «jL-i Kurtchatovi * 

£j| .C—l oJ- 2 o-^U jjil Aj (_juLjj5^ cSjjj-i ‘-^3s* -AU^ioL 

rt 0 v t$L yjj^jl c$b^ -j ■“’^ oJ -" AXkL, J_^jaj 

• I* r-n - r^ - toa 


\ t 0 




|*J I J I Ij I A^»A (.SJ £! O_JJ \ji A^i J jhj Lfc 

. J j Lc -1 jjj j»a 

Jo t_£j ( U £jj_$^o) <jjj J^A AX~A j J {J~*3 Alf~ IfwT j t 

|»Ui fc—£o C*J*2~i> Oj5”~ £■> 'j j5Ci 

.JoLo jLeol ^Xoio A^A Jol_jl~o U 4 aS""" 03yy 

<Jjl*** j_jiao Lj^aj J C~J j_iy? JjLo (jjjJ^i jb 

^jU J-^u j*a b Ij Ojyy J* J t yjji _>•> [»^f 

tU-wl OJ b J L*»o a 5~" J I J J»A I_^i* (_jj^^2o Ij |»_jJa AX«A l^b I 

eijS" ojLL«.1 (jl jl JoL^tcj jJ Jj^ijjj a 5~~ OC — ejj LLa) 

UjjJ«fc jl Ao^ jl^^. i*^'* p->l a5^ C-.I £^>!j . (Jjo 

Ojj^Jl jJ ,JuiLjw t JjL-* jl ^jI Ojj (♦** j_^>1 jl j c~«/l 

ittl = •, l = », n = \ ^Uil 3 ^ jIjcI b a^-^> >jJjt. 

, jJIais,^ i$L. 5 = — — j 5=4- — 
r r 

AiLI •-& j «-& jb |»jJa ax^a aj ^T*| 

LI ,jLF JaIjo*. tU-«Jj *\ ^L’l Ojj b *cu*_& 

Aj 3 AjS (^la. Jo l^ .'-V. L AXw^o ^ j yUt j cJ jJ _j£oJ |»Oj^x£3l 

jl aJoJ CJ«Jj oL-JjA* .72 = Y ^l^l^f” JJ-C. b JJL. (^Jju «cu^ 
jl *r JjL dLullio o-iJ JJ-o (JjJ*» jJ JoJ^. c_»jLo b L^JiS^li 

t£U a 5~” L^ojjiSCJ I j I J^*o n = v ax«^o jj . j^mv^o jlfrl j»^j^J 

/ = ♦ j n = v jIj^ jj 6j>53l jj) J-iL^ r/i Y — a JjL^ 

(m = — \, > ,\ d= \ <n = r jj>^3l j 

{j I Ao 3jz£) I _j JJU..A Aj J b^-?Jv A-5~~ Lj Ju^< 

lo ^jjXjJ jl Vjbj' (^ojJ *^3^^ j*^ j* Iji <£i A«LI 

. Jo L^ Jj o 3** 

. J^o U^-4 ji t^iy 9 J 0 J 0 b AL’j-. ^jl &\j> L Liijl jj L! 

I AZ^ofc OJj_ 5 1 1 "---At j^j aS^ ^oI-X s-o J L ^ J 

JjL^ AX^Aj b A S' |>bL .Jjjil (jjj* 0 AX^A Aj Jo b 

AiLI Job 03_jj^ jJa». (j^iL-^ ^ \jy s *S'\ aj^a jb j [ 

^ Jo , JjLo j»jV v [** 3 0 aS' lJ^.1 (*>L_. 

Job LI .cuj 3 ) "\ Ujc-*3^l (_^L'I ojj C--L 1 . 
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Ob* l J I *? jfrya^i.jU Jj U *Ls. I)) •KcJt^' J I L t " ijj ) - ^ : ' 1 J Jj Jj i 

I ^»df*L*g L OjA^"* 1 ? a5””~ •,"- 4»l ^£'j maS ~I 

I-^J j 0*J \ A J |1 ^j^jt (jtjjl b 

l^-jl \j^ ^jL«» 0 *U~« j b j oA-j" .}j3»jj Oot-yia 

ijl^J ^>^*0 IfJ! ^bl ojj -o j^js. ^JL-oi t_*>j <o~~l jj-&* 

I «0*jj bUo.L. <^jiJ Jy=>- Aj J VbT pJ I AO-a jb Aj iaii j 
|*ljJ AajJ ^^’l bjj |»JfJLl A} 0~ J oJAO) 3jb t^uO IfjT 

tj J*>ks- |*A JJ jl J O-SlA^g Jjj~i Oljiy i’bjXa.t b 

i—’~ V , 1 3 .ilOcI ^JUOd fjijj j oL. L ^ a .1 Ai jl-Oi (_£b». (Jj-l»» j J 

t£l_^ ^3\yu^ Lg a 5^ 04»l oyS'\ -iais .^01 oljjl *i b 

• (t*^ da 1 * ^'j (.r^jj* '-4^ <3^ <-5j-> ^1 
j&J \ ^ t Y <Jb* J- 5 t£Jy* t-5CjJiy Ij ^J_)jI ^-pMa^pl 

j->) «U* * o«l ^bjj jl tlM ^2 aJIo?lj 6b_p ji 

i_»o jjj I JO. (_$ljb <S j‘ < r 1 * c j J a 5~~ iJjO 

,0.4*1 i~ojyi\ ^ * “-J/** J £ t£ljb Ojj-^c 4 * ‘jjs*’ f»* -5 

<jl jIAaj aS' 0*J i_4> j^j I (£ljb ^is A^a jl jZtL -j 

(jj5"" Uj5" lit 1 \ o • • jJ ^ b Ov*~*b jj> , O*Y l 


((iyipew)) jl ((^U j*/iX.£)) U^j^jI l-a» 5^ jl 

,Ju2 «ib 

a 5^ (_5i^»j'l jl i2A* a5^ o—I ^1 — K *—ill j’^JS’)) 

tj?_) bwj j b i£ ij I i l^-J I U AO»A J oJ^ l*w4 (_$ bb <s£ lj I ^ 

jlyalkl Aj iSj-tCS’ O^b Ol£J (^I^J .04*1 aJojJ) ^J-jSCid AX^ib 

^’1 ojj j a j 4 b oj~*S'\ ^yjc, A 0 ' n y^* *^y <j~?- 

0*JjU AT L*Oi j-/\ ",t- (jUib L j ((^.yaO)) , ^ ^ 

.(it-ill jyi !£)) ^ycyjij jl 

(j^j’l Ojj Oy5"l (JjT ]_)j> ^Joy All**** Ia<_Jj_)j! utT" b 
Ij l^T j-r^Js- *Ia5^ Ojj b dy^\ *?^j-i <SjS ®J 1*^*1 

^«Jl Ojj b L^-oT <Oj li-g aT" Jo jji ^ ^ A**dlig Aj b 

^ijS^ ^LSw ^4.1^ jJ> ^ ^ JL* jl j 0*«1 t-4-glo U OjjAJb 


^ i V 



.x».lj oijf' Yy 1 ^ ^ **•“ 

.^~fl (js?* 0 (^->1 j\*“* 

j (\AW ~ Hto) * f-bfej -oLok _/l 

i5^bj cJb 4 Ij ^^L’l bjj [WL*^ b* O^T~l <^jL«*j 

^“Uu ^H' Ojj-M> ^’1 ojj 5^ «jl-bl 

OAljk ) ••VAYoYY J->b^ ^^5" 
4 0^*» fC—l Ob»*^ C^lji 4 j ((V_jU _^d 

«ob >L jl fv* tT-JJ iX^'cM 3 

LI jj-XL» L^oT Aj ( jX»b <£j~*t (_}-»£-*b cT^^ 3 * 4 a5”" 

f«A l£jL**^ c£l^ j ^j£~« c~>jj (JjI» oB^ c£l_^ ^If OjUi' ^>1 
°“bj xS"b^b _J L»j*i J^A AOla. jl 4jf" ^[mS" , jbfj-* 

t-b'jjjl 4 Ij (•lj_J 1 jljT ^ (5b>S;L’j3il {& °jbai‘ JiLAiL 

•XJaI^o. A^L*a i£4j$ OiXw ji tjT jl I t—~*J *S~ 


<Jb^5~~ L»^j 4 J c«jIj Ij j-fi Lc *S" ^IxLb'b ji 

<**j U C~*J oi_jJ ^bl^j £jI Vb» (Jjjb 5ya-J ^Jb. C*~ya^t«i 

. o—l c~j*5lj Oj^ys _yt> ji 


** Joi °^JJ 
inrv-mi) 


j^- 5 «p»i^ j 

.O-ilA^ J^jb' 


*U-Ji ,2ji fl^bJIjjjlk 

jl (^Jj Coul ci.4* ^J-^l j L»u» ‘Xj^cj ' ji 


\ t A 


Francis William Aston * 
Robert Boyle ** 



Ij jl *S~ Jjj ^A cJ-fr Aj Ll 

. o—l OjJjL— j§* *4 j^~A~j ajjj ~»l a5~" i^J li 

Aj Ij C—'I J* <Sii$j1 L*o j|$^ jl (_Jj^o *5~ wJL». 

AX5L J- .ij>. ^. A Aj Aj A^lj . ••- .Vj -- ~' ! J ^Ao V li-> _J I < 3jJ». jryi c. 

LsUil) jij l.’AA Aj a50j .>id*J Aj^aeJ .Ijjw _jl i hffi 

A^ Sjl ‘Jf^A OjJJj jl <Aj_j) jjdLS j*A (jj jl 

. ^AASb ^o I~ > _^^‘ bfc Ajto 

jt ,JJ_jJ t£A**JJjj oil_^jli j^AiA jmO J Ajjji ij (J-J^o 

Ij" ^ j ~*A ^A Aj Li J ^Jj Ij _jl A~^ t—^IIjS^ <jl_?l (l)l*A> 

jL*«d J ^1J A j I jl .A J*' ijcs*j Ij jl jfA>j ®>*b tSbjlAol 

Ij j\ (JL» l • jl (j^sO a 5”~ AXi5o J J_jj ^AA. 

JL, \ ^ .ijjT^ jbj ji pij£i 3 priM*S OjAj Ij «lAk„ r U if J A jl 
«A^*J Ij J j£, AiA J>f~A-< ^ L*-5~~ ‘A-wbj ( \ 1 *\ \ — Mw) 
ji ^a>Aj (_$Ia (j 3t r**Cr* J3 ^I Ao A*a jl (j-Lo ^lio ^1 ji (CAAl^ 

I* jit Al Ja^O^* jl ^*lt jljT tiJj iw5o Lj_^j ^4, olj*«*X*vW 

J uO* <J>" Ij oljjj’ ^ £>o jl ,C*J 

• I <5^*^ Jb^J (J Aa, j AjbJ*jj 

aT" o-J jl ifi J -iji JL- ijn* j^ 

.■iji 6T .LitI ^Jjl jl ^ 

«Ajj^i»^;j j*^ jkljl ji a5^ Jjo j.IAj‘ 1 j Vb Ado j\ 

JiS Ajj <—Ajw < lAA ^ I ^ A5"~ ^3^3 b . Jjo &J~tS b)l_jj b j 

,^ 3 i Ci*5^l^o lo diLJIj3^ j AA*^il_ ? -i; ^JsL-JiJl L j jL^»j 

( jxijjAj jl jl fAlij5l r » .lki-1 jAo _yj ^ 1A • JL. ji A^L.Kxa 

Ij 3 ** ^ IAm*o *)l-?“l jl JI-L^J I jij jbj« 

Jj ^ I ^ I ^^ b Aj b ij 1^^ ^j*Xa» j - a5 

((I^A 7^0 jIj AJLwj)) * Lj jil Jj .« it ' . < A^js^fesAA 

. il)l^ 


^ t ^ 



* o>Jb 6jf- 


Uii — IVll 

^Ij (SjZ* 3 J ^ \V 1 1 Jl— _^-»l~5— 0 J-^ 

^jb—o.} aj Ij _jl .u—j (J-^ggj' J j —j j .-X-i »xJ^o jUJS3l jLo j ^ 

a5"~ c-£IjJ _jObo Jl- \ Y .-^bb-y «-5o^_>j ^UU^jj jl ^ j-> 

I j A—j «X— oj I - I l. - JI _j 0~oS'' AO.. — .j j b (j L o o ^ I jlfjjJ 

^bOa-l J.?c.j Aj la. ji l^v" -5 I*XXjI J o-A^-aj 

jjj I Ao! I w ■"- ■“-^J J I^U—o Jj Jl— _$ .A— ^j—jj-Xj J^x—.-* Ia^ l_ji 

Ai j <Ss?~a> “*j 6T jl (Jj .0.-1 jL-j (S*j.9t{ Os5^U 

.Os—I eAj Uj (_£l?eJ t^lo^Jali. 

ipl- ^ o J.5 l j~~. J *S~ jlT iSjjjLtS' ol50 j.i J^A ijl^j jl 

(^Ia-jX.^ (jUi'l Aj j.il^ Jl .oij 6lj'lj>f*- u^jji J^y. *j* 

(Jl— ji aXosj U «Xb_^ (J-* (Jl— ^ Y J JiljS' ij*, s— b 

JsZjS' OjXO (5 AjA». *i b j>f- \ V ^ Y* 

I^cjoI j oL^bj ^j-xj' J j . a . £ — l^til Jl— t _y£<-2 j 

j O—j. Os5 ^_^Oj»bO! Ai—j bil Cot-A jl a5^ 2 jj 

£?*b -5^ ^jil y?e— ^jO—jej .O-Sli ^1^1 l^eil j3 (^b^l^it— 

^jj jT jl jl a5^ ^*Ioa ,j»a- b-pj [j aai *1 
«jb J-* 6i') '-ijj*-* i*^ d j-?r*l iSj l-si (>»' J 

^ . |» ! ij^Pci 0-X~-j lyJ I cX ^JuytS- |» l*j ji < -Uj^P^o a5”~ Q.—JI 

(5jLj Jl— V jl J ^ j^*a _,OJ>e— Jbb ^ -3^ 

,o-iT oU ^jjJo > a t t Jl~ «o‘ j j Y V _)•> ^Ji 
c—oOi jSc.Pzm. jl A^ U^l^" Olj_^s! jl (^~ll^ o^l_jiU>. 

Ai J l_^ a> I j ^^3 Os—j ^ I«a -Xj Ui . A— L —4 Ia J lo*sj_j ji 

I Jjjy* S-^j jb ?~i jl jZSjj Ij jl Lbjba-^ ^p\ Ljk^ 

j=>- iSjj jl (jOiSbl—^ <iji _^jjb^-s*j' jl i$\*>jjj fo-ili 

OO—i l^-rr 1 ( ^r~“ l_jA j ^i— LjJ oU-j^ O—il-i-ib jl ^ASsSty? 

obb ‘t-- 4 "' ^ Osftl— ji jl jjj ,-ujl^j JT (JjI*- b b 'Ool— 


John Dalton * 





(3-A~«>.£-J 3 ,.. j_> |»b£ j I Jjo . ■ "->Lj 

. ^Ijjl Oj-Uj p-f-)l 0!)V*.a» Jaii 3 -A. W .J (J^iLmw* 


Aj j|$”j*. {^LfcJ jV^ ji 


«»>t»j (_£ L*j3j 


Aj Ij ■.',*-*-fl iJ^S' 3 <_^44>)) <—Ai^ 1, J I jX*A 

j b5~* Ij j liij j cJ bu ©^ L£1 j Util j •> , J^juLj b <Sj^ 

^s^U. Oj^»- vixU a 5*" t5^U (ji>f j ^ 

t33-i J jj-S b j ^l-A~» O^ t-il_^»l Aj Ij Ia c.*.^ tjlscjjb b *x£~* 

A.5^ ^AxJsj-i -Ua. jl ^ .*^r> S J ^33 1 j Lit. _^c. 

<(JJ~a. ^«»J I J J (^L*. 3 J&3J ©»A^ t_jL*0» liLli A.£vyaA 

^ CAv»l-£~a jb Aj la. Aj ^jXj 3 t_-4» (3j b.<jb b Aj |j j3^j| 

©jj 3 j I3I-*" b^ J ^ a*jl£^i <_£ btj3j # jlc-T ^lh Lui 13* Aj L-ti 

u^Jj i^J^muS la- (_^L^olj3ak b (C—Vi 1 .A £y Aj 3ilj Lj Ij Ia^S”^Ij 5 

^jlSC*Jt. CjjLc- j^ Aj Iyb Lla>.< jb jl j!.a£]£^ <_g lf-»'L-a.‘T~ j 

, i **-■"■ I a-A*jL£> j l^J©1 J j^ ^5'"^ A^. I , ^^^-4 

^ bu. ^33. ^aIT” (3 ~^ J Jj ^Pt-aJ Loyj j I A S' 

^a-o ^ b" 3 -A-*b5~"* ^^ 3 ^ 3 ^ Ij ^ 3 /1 Aj b-5^* pb-j -Aj l^-^j) ^ 

^33. ^A -AAjbo 31 ,({.^31 *-Ajj3?cj ^A Ijl^-jb5" jjj-oA jl 


^ii.-j i_^j ljr«J ijJ Aiib ->3^ AacjI Aj ^-«Ij 3 ^LaJcC'l (_jlAXa.3^! 

J13J J33 jjil jjjl .((J13J -Ail aili (jl^XJi l 3 ; U4ol^J j) 

,3! aj bj ^ 0U4O3J (Jl». ^3** jl ijb (^L*Ai*ijj jl 
^jj^U** (53J ol^b' jJLJl oL-a3-^ .b JjbeJ j! 3I 

3 I 1 ) • q^jj 31 aj bj j) btJjo (Sj^ iSjA tA Ajuiljj^ ^ 33 - 

3 1—5^*3bj ^-bjlAya ...^3i 3^13^ <3"J^J -9 3 3^^# 3 j 

03J3^b 3 jl3«Jb U alj <3^^ 

j3k;. a aA UjjSj 3I Aj Aj—^Ai C-s**a. (^Ujtfil jjij 

i-IA—<a—4—J Ij t 53 ^ A \ V iJb* J^ ^t to i a JL fc oLi-Aa. L^«-LaJ Aa. I ^3} 

A^if 0^«-A i_jj^-*-> 3>-l3l J-i .-Aj^t_jlac^il LAou*a- wU-«bj 


^ AT • Jb. ji 3 ^JaL. J Ij jl ) AT T JU ji • *ji 

J-^ Jb. S' J^jjb ^^^"1 L^J^* <Sji tSjJUA 

.•AUs^jAj I Oj3-/a »J -3J aA»i Oji 


I « \ 



\ 3 - 4 


j \ . Ai'l T ^A c£b J ^ 

CU~L» ol^o. ^^jXJlc iaii J (jt*Ai»-£jb 

jl Ija. L.L«..» . Jjj L.wy« Jb\*i IjlfJI <^baAj| 

, L U w l •*-»-J Uk OSj-i «0 


^Jj* tP jlj cT^yjl 

(uv* - nri) 

U *»l_^> J <*^ ^U-i ^aya, ^ AU*J jl jl 

U j L^id y • oj* j^l^j j 1 >* i?- 1 J f/j- 

L , (jtaLi Q...ya.3ft^ ^-J iaUeJI L« jl twTj^J O-i L)lj 

w>Pej J '“■ j ^ *^* 7 * J ^ t --* , " ' I ^y*J j (_£ Ia j JI a5v1j 1 

j Ij.?ca lT' Ij jl aJLJj , o\$J^ jj a^L* _j 

Luw *r q+JS' L/“V bl O^J 

. 4>> t£j&* oy JU 

L JAXa-L- ^j-la-i (j^ (jlj A^^3 Jl Ij ij^.9jjj a5w»ISua 

j!»Lp« *r JAA.J aj U«- i -oLUJ jJU Jaaij) C~jLya-C 

t£j L^; CjL*»a^ c£b«^j J jjX^I-i Oj*^i Ijji j** 

l£b“ <_ s j'-*j .*»■> (jil J jtf" .(c-^jb jljjl 

ajL ji • > j > ‘ J ^ _>a_jj AJC-gtS^jb ^yLJU« jl j jJU 

jl^-lil L ^jji jjj djZ' oj Li I t_T~^ (j-5 0»j Aj I (jjjjij - 


















<«X X ^ ^^iaj jl X^li} 

^ J? j ‘>* <^' 1 


^y ^j.j-* jl C~+S jb |*v>Lt (jljj^JUaJ ( j& J JL Xo* 

jJ IfjT jlj^J ^J^l I LI Ojjl XaI_^». b ^jIaX^aJ j plsS 

jL»*o (jlil <^ljJ . JijjL^ oL»A ±S~ C~~l ^il^L. jJ a£3j <C~*~J ^jjl 
_yb jl ,J»jS . XjjS^ ^ c " ol^JsL. (jjl ol^lsl jJ JaI_^». (J&L 
JjlJj Zya*j ijLf- 0b5^U>- (jbj jJ xT~ C*Lfr {ji^i jig- 

. JjL ijbj 0*~l Xa.|jJl 0^2 ?CJ Ij lj>0 T <k.9ci| '"-■■J J X’l^J 
jjjl £fjj '■^•^ fCXiTjb «lj t j-3* j.5 L^jT LI 

cSLri -*jjLb' _**•*I oljtli. jjj- 4 Cf^ <Xi£~-» C/A&L 

jl ^^\s-j^£- (£\&^jTji L j XLLX'lo ^jJ^j <£U ojlj Ij-iT tjL 
Job Oj_^s ^A jJ (Jjjljj (_5*lj <jil jl jt£ l_ntl <*^j Lo oLj^ 
.-Lxk^-j Ij JLj& j Oa^* *A b ol_j-j b XJb ^ OLj> 

Uj jbiT (jrr.jo XXufjb jl ^ «jU ^jJIj O}V5w« ^ 

A.5”"" (jUjI l_^J <XU|^5^ (j^“ (^l_>J CjI jJsla. jl Job tjji5 I 

j^L. o_$ «J Xi i_)L/^j j^iA J XloJ^o L La I^voA jl jy jJ 

<jtT-bU’ xx5"^ Ja Ij> Lj>o Xj . X«^-i XlA l^a» Ij jUI oL^ 

. Xx5^ i_5""j j l^-jl Xj La _$ Joj^oLo Ij /yjjJ (^Ia oj'l_j <jLj^j L^s (jjl 

j J X*. J _^XA J j*bc J J X* l X~wl Cj^^~ ^f" ■* wlA J XXv*A 

O^LL. j obU j ^ v—^ ojlj .cx-L. j ^ 

^3 J j5-il J ^“Jj Xjji jl b^T j5^j ^XjIjLs. LI S5jJl~i 

(_$Ia ojlj OL* b l^il ol_^>. b el^a. <JjJ X -) Xa.lj^j 4 (jLJl 

<C~«I xi^-j ^laj j 4-iI jJ b'L. LI (XLXwj oL ^Jii' 

^ 9 9 



A>Ljj I j «jU ^LL »Ub-> *S~ c-*bj.s {J * 3 3 Ij jj Ul 

. .X-2 *CU~jb ±i3 >b 1^-oT 

aS' t^)T jl a^Js”" j»j*y c^U*-* o^/~ I*a^ *u ^I 

^bij J»J* jUT (jl*A jl jlj (jiu 1-^-0 Ao 

jji jljtf ojb" ,c«««l &p3 JjI» *S~ xSiy* jUejI ^jI Crf*****"* J* 
iS~ i-S'j' > pr~~r~ jl £jAl>l l*”^ 3 **f ’kly' (J-* jl 

«uj^ Ij IaUjI a-&" <c~»L_ f iSi>. t jAs. ^U-sl *jj> y b ia^*^ 

ji bL*X Ij lf-il J jlj ^bjL ^">Uav»4 Ij j a^Jju 

(_jl_^ a5^ JoL-> (J**H ^'LaUj »y Olijl t r -lc-l tS' jl 

,C-*«I oJJxT~ j_jitb Oljl^jl? <^l^ J jj^ Jbb L ~&iji 3 

^XJlfra. Jblj^bjp <-^**1®. tjjJ jlc-l J AX*iJ S' »J~ui oIj Ij jJ 
i^Ia Is j J(^w! t £ji_y J (_$lAaJjJj . |^j I d)lf*>f*— 

Job aS' -UXibjJ iS^Jji ObT ,3ji o 2 jS' y?*Z~* IjlfJl i j-iO-*- 3 J-^si 
a®* &S~ ots" I b»1 o jaj l^o I (_£jI«a£LoU iSj ^ 3 

1^-9 J l_^J> (_£j?cX> t .a. j S (_£j Lo . Jo UesS* 1 ^-j I j .S Job Ij <5j53 

IaJ.sU-> Aj iaai j Abb C-*»J jl Ij oL^j sLxil J3^i 3 JjJji 
A®. / I t_5o _^J j^ ((^xbiT uljjJ» »-5sj (jjl .Abj5~” JUjr'J*! 
J->l ^«Lwl (_jIa ui~5”""li Ob®. &S~ ^ 3 * JljjJ ^j~»a jJ aa«j J 

U JUeJ b , lX^w! j 1^—4#I 1^01 ji I ^j-X) IS |^A> b 

• f*i ^ 3 ~* b j I jXt b o CX—I <b. ^A _ (^j-*’**' 

Ij b jjj I ^r_ - : . /i i ^ ^o Lo ^> Uej‘ Ij ^--ij5Cs-i <jjx5 ! 

.Jbjb JLj 

.’ pi*/' £3/ Ui' ^ 'j /^3^ ‘-^V*^* j' 0~>c^ 

(_^Ia ^yi>y* -9 Ol^-^U «jbjJ C—*l —^jUIj-T^ u. 5 bo^T-> 

I^jXmvO jiU U JXu Ij^j . l^J 1 ^UdJo-b J 

^ol ^ X-4j JjX5^"l A5bj_jJajUA (X—jS L_C . pe-xf^ i—b_r*j 'j ((f*j l» 
oU^Abl (jl -*f*lj j~*~£ (J _91 Aj ^JjI b i^fS~ IjjT 

1 a^iaX-) J-5^" ^Joi IaJJ U <—>\jS' JjI Q./t-..j’ jS , j b 

ijj lSj~*5^ ^3^3 4 ^ ^ 3 °. t_i^J"l jl _-ob i_X~?ej 

, -Z^S Jo J-j’ Ji ^jAslj 

C$1 I<jl jjb L Jp jlc-T jS 


^ « *\ 



• «-kiL( ^Sb o-L) I JaSi aJj! oljj^aj j! J iXa«i 

oLjLj 5"""" (jl jl ^*0 *S~ <5jl^ ij>J (_£-Aa «.}L» ^j^wu Cl»*a~b jJ 

• -^Lp* <-~S ,J^y 

J J>jii XjaJ bolj j^jl aT JjJjS””" CUjlj ^jAX; <jljA*_tljl.5 

jl wvurl i^S'jA |*j| *S~ AXXsbji . .Sjlji ^j’l Aj pA 

lX»jU” .•teS' 4*<Sl *b IjX^J I AS”*" Am J^*i! . l^-J J 

Via 4 C 1 »*"I h^ijA I _^a b Aa»xl jjJ I aS""” JS^jS^ 

t~5CjfeC» tS" Jjj C-ijil A T . tl J l ^ iXA5”^a I 0_jiL> *S~ J- 4 L -4 |*jV 

. -b jZa I Ij ^ Lb I jS~ 

■Lv »IAXjI • (jl ^ 1 A4 £jAa ^*ib o 

i_iJa Aj t_ 5 C ^3 c 5 o h <~S^l^Ki CXjIj J>Aa aT" 

j .1 aT~ ■ ~~—I |^od..,»,tl_y l-5Cj A^b o^j^j jlia^ obw ^** a 
jl aT~ Jjj AjjJi) Jjjl j*L»| jj , CmJ jbj ,_j-»j’l C?bt«JjAj aJ$~ 

llSljS - * ^ >^-a. j CIjIj 0>ila «jb ji Ij .ija J5f~**~* rfrb>«^ (Jj*»l 

jSO jiutuU <-Saj«J ^l*J b j&ji j»U*<-» (Jj-i^l (S^i 

U^JjJ _J pJiU Ao Aa ^J^?*4 L^~XS Ij Aj l^u, ija JJ ^jA J^ 

, ijjl t^lft; la" ».'* jtf- 

(Jjysl ^I ^Xa (JjJ •> IaX£-I (_£jj Ij iSj sj* ^a> p-bt b*l 

4 £j} Ij L^-jT iL^iJ b j AXXalAib** Ij L^—jT A)b b .*^»2b jA Jj 

^*j| <^bt«JjJj OJw<T -ijf-jj J AiiUt^ ,jj| J-x ^JJ^> J^ 

. p»A Ija 0^>ry> I Jjo ij I j I AjxXZa 


&J* u* J& jl j*y. <sjj£ 

t-3ColSb ^jaji jljj^ \ ^ ijbw J^ ^ jyvwX j I O^jT 

jS* jb. ,j* t 5U ( _ji')kj )) * ijjb^* jbj jjAa. Ij ^bjIjS^ 

Jj Ca;5jj-+ j*-^- b { jijl b <Sj& C^Ia AjI$ 0*J>' 

J 3JJ jl S'ji b Jjj jl ^j *S~ *ji oT Jl* C—J^ ^ 4 1 .J-2 

jril ♦• i J^ e ^ -'-i ol" (jlj^i a5^ { jSj*a ( y~4j la gg* 


Albert Einstein (uv^-Ko»)* 
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! -,n j J AjtO <£3fc*»* l y* yJaXo A£ * y*& 

^y LuLm^I 5 Aj Ljb I A yXuilyj _C' Lj ijLvvJ I jV; I J&JfZ f ' Ij)' Ajj^a. 
^jjjXSCJI AX«^ j i«JLi> O0^* b (3^J J <-0^ 

u^ c?b* ^ (** 0*^1 .-^W iS^ji b b^ c~^*! j pi'l 

jZsA) jA (_£jb<»5vAal Aia.j^» ^yJl* yjl t A jX A~) i£\ay>cJL4 

. «C~I CtfljAl 3 

Ij oli Lvx T I j* 3 jXj'uvI OLjj jl ( j - o AXi«~*Jb 

J> J&L* t_ 0 ’b*o jlS' yl£xT~l y t^ljj .ZjS' ybjjl 

Jjj AJaI^JbJ jiU 3 Jojb jL**a oLc^M>l jUl \j)j fC-*«l 

pJLjAz y~s j*‘3i ijij**^*- 4 .Ai&A O' jl Ij Aj j!&1 (^x^-jLx 

, Ai AtOai l_5CJAjuj <_£j (_ 5 j^Xj U> iC«Otfjk* aOa" 

.c—«l #Ajjj-J J U OjljJ AilAXiS^ j AX-i^J OljJ^ oT ji AjeJT 

c~*l ol 3 *-*i obb i^ 3 ^- u*i <*x*iU ^tp»c^5 yl J> \)) 

(iMf 0=^' J ) 

i^JlJws-4 Ij^l Ao 3 iSJi OjAj <c«*l c£Aol ^Jl)) 

AO J* 5 b <yObW O* ^ <Aj * b ui' ^ ^ 

yl —A*-il yiOcj ob_??- . pjj I J-_< jyu*~) c~i Ij5”~ U Jajlj-i 

L <^ly ol ,ca«I eA *2 obij (O'I *b **1 ji tJOj 

(JX-o 1^5 f^JuU Jajlj-i ^j jA Ij A^a* y lib |»A£ jb .CA «*0 
jAjj <£l* ySjj fji I J.LJ .pjj!-^ ob^j »...j*ji (y?* 3 > 

3 ( y ia X.-) L (^5Cii' Ob^f* <Aj|j^5^_^5^ Qlji' bJIj5^ Ajl^ ji 

*lt ••*) » ^AWb 

-U^. a 5^ o —i ^ 5 *^ jO 3 -* <S) 3 ^» 

•( \ ^ Y • trj^l^ ) « 6 b/* ^“W i-ij ajIjxJw oT jl Uas 

oLyg^a.-w (_ 5 ^jAa. Ij ( ^> 0 (^AxJj^j ji IxJ 1^5 OjiL*jj 
A5bj_jisj .c *-««0 0 ^ 9 *ssJ» J>jb ^yJI 

(ob^b-jj j>jly) Bauem — Regeln ,yl jl UU jl (^jL^a 
.(HTT C^i 1 .y) a-^s^OLk 

0^1 ,l >^" jl I oUcjjOjJ 0 =^ 0 )j 

iiJU- y^AU b J ljU>pjl ji bAJ^r^ll cjTJ>. '$£-* A* A 

. . , (>j*-psflJ !j CO l) 
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Ij \jf_r* U* ^yUy ^ olyc-* !j c*i\j5' (Sjj** ♦ .. 

^ 4 ^ <yy«l^5 ) ({-Xi5C*-« Ij j U—; (jij> ai5-~j 

.( m r r 

43l«JI|jjy <£ly ^jilAa. .fl^liil c~4*o yj Aj l3A?c* <jy5~”l <-5oyi)) 

Ay.** £ Ij _® U —y« t-^vAJ J J—-4 ^ -I "■•■..'1 daXjv 

A-< Y\ tjy*^) [*«>& jl J fijJ tl)T Aj 

.( \ <\ Y « 

<yU^.I|) £y 4-SCj jLO pA Ij jAjt }jk <_£jyJ t^jjyT £*»J 

t£ly (JjLajVli Ci~>U>j ^•Aa y>l 0-^~»>f~* ,^ji «3 j 5~” (ic5*^c^l U _j (^3 ^»»jI 
3j3 —a Lui 1 Ij . j^o <—5Uj—5 (^Ia yijj U a^UL +*S~ 

Ia ^o Uij »ss. ajj5Cl> I i^pJ" <~^”j3 c^ly . c.— - 1 (JjL^o 
Ij y«~i> (\A C ^Jj- 5 (3^ ^yku>* JilV 
(jjly LI $31— 3jLi _j ^.sA (_Jl*x«£l AmJI 

,c~*»l |*J V Ul la ^i ^JbJl jS' <^£yl5L o«L*^J 

La ijy*y «yJl y*> jl <Jy ^yholyS”* <-£LlSL ^**j3 c-^x5^ j3 

yJij lJj , 3j L*»y Cjj^-~4 Ij Ajyej ^5^ Ij^lituil oV3l«-» J 

^ajI ^jmjI^ 0*3 y>y£^L» tJj «^*“l fjV a>. ^I a 5”" AiiCy 
U _$ Om«I a^a^-j a>. La (Jj**y j^ a^oI 

a^JI 4 c.J y J^-4 t-U’lyJ cJj-y I^3s* cr*^ -? ^ f^-*# ifoa* 

y> j3 a 5"~ j»bL Ul (2jS^ <—5 jy Ij cO^^Li yl ci^^o j*j^ 

4 C—I -Ui-* Lf-jT j^jjl ji>l?eJ < ij*j^ C«f*J IJ <-£j Oj_jv> 

OljJ^ jl a 3^ Lftajlj jl <^j L-mJ .Xj L A S' i^ « o I j^ u.Uljr< 

j^ l^<ol jl i^i\*i\'jj i—^sj^U j^ < q . 4»I i_5^Lc (jUjly j__5" 

, | ^ y»J da^Us^l I C 3 LA^V^C- ^XAh# 

tJ_j-»y l ^y^jL4 ^ JSCi <o-U-b 

i,,,— 44 .1 i—5^~^* “*y*^* £Jj~“ lt'^* 4 **'*^ j ^ ^ Aj•£ysi 

ly j — L /_c I «x*^i j i Lj Ij 3^^ 

lA«-bJ^ Oly^ j^ cX'Xjj jjj oUa jl Avf^^U. Ij 

UsJj Jj ui' , ^jliA^U* iCUcJ 3^-^ jl j3 4——^3—.4 





Aj iij-j > -U_' wo j |* t-X- j j I j^i»b L^S** j 

ol*4S^ o~ w J a5^~ j^- 5^1 3b j LpoT ^Ia*JI_j 

l “^J jjjyfc AS^ Aj L_s_j J A _jl . 1 J.‘*44)I A^ |*^-^** 

aUwI j*» j 4 ^jjLw< —-Vj OjLLa* tJ|>l£i v_jibk* j.5 AaJS"" 

A_3 ^ O I 65 ”" b) b fl j l_$ a5 ^3 « * j - i L>**i ^ 

,AjloJ_*t (jl ^i‘l Aja^T* I <A3jl-b aJsj Ij (J[^li! b ,, L , 

,c-~l l)La ^>1 

Jl ! -U_c j -AibA^ Ij oLo^Sej a 5" ^Jb Lb 

ji j>A ^J-^JbAjj AUL**Jb Jl^lil a5"”" 

# -AX-iLw—I AwLb \ /wO I ^9 

v_5^o 6 bu Aa I Aj AAJ«^ Aj lS' 

((Ifc b <_jLm«I)) jl kii9 ((^i ’ A-a • - •-'|) aS~ A*j^w 

b J AjbOjJ J| Aji_^A^ (A-£b bjA t_jj Aj Li U A .-V ((CjT)) 3 jLiilw* 

— JjjPcl LA~btf . CA» I «—*1 j& jA \ I < rA«ib v_jI Ajp J| 

/I j IJ *Lc- y l jAii j ^i—;i £jk *jiij ,^-k; y_\ 

. Cj J '-.SL-* 6-b» LfjS' U la *4 ^JfZ* (jil Jl jiA 

ja a5~ aa^*- 61-l *-& bl 

e j*j3j ijT*^J J^ . Ajjl—> *Lj*^ CajLb* J^ll (J^lifcil 

^ e ~' oUaUj’ »c—i l j^-» bbO-2^ c5o ^JLa. 

0^ ,y:-U 61 ^jbj <4»^«.l ^‘t-T^b'^kk pi£■ ji ^1 

Jl .Xib ax^jIj ^Uuil ^ki j 6&-£l o*yH ”^bj j 

uUialki j oL^A* b aS^ O—i^UI 

^b c~«.^ .ijb L^T b ijS' t5l^ i^Atly j A^ib 

i_$Ia 6 ^**-’ 3 ab'?c-< ^jIaj 61 »^~* -» i w > I «Xa Aj 

4 Aj jS l _/“la_» |+Jb b Jjb-L *4 (J^6l i£*Aju 
« Aklj 

— ^ JS6l ^— e Jo Jj 

6-uT >*b»* jl aJ-j«^j j ib 6bba A j 3^4 6Ijk^* Ij 

. ^ Cr^” b 2>- 

bb AaL>. <bj J iwjl £3~* * 6[j ** bj5** ^_$l*>aAaAa ^JsU (_j^lk«l 

o_^*yb j j_^J 6“^*v f ^"y * ^*U» V T ^k-. _^a l^-* kjk. jJI ji Ai^ 

n« 
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(jlSbil If-oT ^jAA (Jb>» jjjl . jlj cS^fTS" 6b<^j 
i-$o Lilias^ (_£Ia«AjJj *S~ Ab L~j j.J IfjT L».jAX^ . i ( jii) 

JsLJji ^j_$Li u'lib^ jl ^cl_jj1 b IfJl >Uj • AsjL ^*jiJ _^.>» 
_j jj*J I _jiI « A> Aj j 1 o»m>j La oT <biA3t^v c~*^Aa a5~” jJj I $ 

(J^“ i>?-^ • (f*i- i A^ C~fe+? (J-yai^. j_*ks 5M V°'^ a j4 J* ^*) (j^Lrf 

<S^ji . ■A- L .T* jIAjAj £>-'• ojb *5_^ 

jL£cJl C^(>4 AaJa • AilLL ijl-b C~^aj)yr>- j lj>o- ((jl 

. v -UL*j j A. ^-» (y 

^ya^Lbj (J^Ai (jl jl AjL> *S~ aj^ I»_j^-jLj (_£l^J CA**/I j^ la Jw y > A C~»^A 

. 3_^3* ^yt> 5 j i j L£ j ^_f b j <b»a» L (j>j Lb iwjp <J~* 

— lyi jj|jj a 5~~ c««l %& (jb t_5o_^J <_5o t^l^ 

j«^». <^ljl^ LI (AjIaJ tSjIS^ 6^ (_^Jj^ 6 LxLLj *5" c—*l 

i6o_^J ^JL a5^ c-J aa5^^ j p — rnv 6L_* j i> lac^ m 

, Aj Lj _J A*J ba_* lj Lpo I As I^I~j 

)) ^^wJW j* 5 La *S~ «jU j»‘-S b pA J b — 

(Jjjj^ J A^. 6b_jf» (jil (Jjl ^Jai jA . A^T” «AlL*J (jl jl Ajb « (^bjA 

eAlaAwl (_£^£Ja jl Ajb [ j~y<j (^1^ ASb (AjIAj 

j^IaJJI Lj 1 4 (jl J ^JAi Jj-jcy I^A l^j I Jj b ^_^ a * AS”* 

(jjAi Olj 1^-jT a 5”” <ijl^ AjJ_jl Ab>* t-5Cj^~9 ji- , 

‘L"" (_jLj]jJ| <b?t*L .^.j^ j ,'^jc j *b jLbu«l 

oL^?ft^ 6Uj j6ii ^jI *ib (JjJaA* |*_^-iw ^1 

.AAiL^ ev-c-j e jb a 

/ 6m aU^bJ ^a a5^ <ju*-»I u^JjjL* olji 

(^l^j 6UiJ lj X 61 oLaAatj b L>ii ji lj oji >-^~j^ _y* 

b J cJ^ «j|jbl t 6m jJ lj Jt oLa^c* Aj b b ^*A ^s I 

lj >J^ AjJLwy J j’ Ij Jjl aU^, , A*U«lae^ lj l^-oT 

AjJf" 6^ Ol_>~r* Ja2$ lj j»jA LI ,AA^Lj 6*- 

, -Lib >j-bc-i J^5w» CsS'j*. L^jl ej'i *6^ (^js* ,jJl_^» *bT" 

a 5^ c^*«ib> ojlAil J libaJoA) Oob’ Akjlj ^j| S' 6^j I* 

j I ^>A . AAwaJ i l*w Oj^vaj b j (_^ L Aj Lbs t»5v»5b 

i_5sj v_^bl$L jA . AbiLwy i_^’L- cu5^jj. 6>»l» cSIjIa LaoJuAj 
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(S Ojitt Uj ij jZ&\ ((<jjJU 

_^jUj (^jyj ^Jl^» . ijL ^>?*J ( {}jmS'L4 

.JJ^Uu^ Aa~0 ji Ue^> Ij IfjT jl AL>1*. L j IfJI 

6l0j ^jI aLa. jl .J-ilj Ai-ib ,>LJ JjL i ^ic jA 

J i Jj Ik«i |^lc- oT Aj^i. J If'A* J i ^ty^A* jA Ajf~ C~*J 

f|*jV LI C**»t J^*L (jl-b (J-^ *•*£& 6 ^j* J^{ (jn-*^ t£L«-< <-£» 

(jb^J Ai AxJI Jojb y"j*T *T £gj ji k f*A bb a5o_jj*. 

Ij gL *5^ .Ajjb pj jl (jT tS l_rf kb l*-iT ,oL^ a£Ij IfJjriji 

, jju UJ uuo L>-j *-5o aj 

cJju j c±j*£ |>l* (J-<l^j Aj^*j *—5Cot5^ ^yLj 

|^Lp —.luL^ u5k \ji I |^a y~*A 

, JA$-k d»<»ju *> (jl jl J- 5 ,jjLe ^IT; 2 *- *=6" Lyj .0-.I 

IfJ-u u£k|£L< .oljL. j». lj‘ Ajlj_^j (jjj Jb jl 

(jT -Ui*£b Aw Ifjl ^S~ o}j5~" .J^a. Ij L-L <^£j^k 

Ij c^*r.-U ji }y*.y» (^L A*^ A^b Oi^jA» 1^*Aj Aj 

, -Ua ,5 

;c«ji (J^>» v^**l kUJ JL j-i 

jl ObLuCj^jJ AiJaj AS.A&ju» (3bujlb (j^aJbj) 

ji (^ijr* (j^l_>* ,jJjJ0.Sb IjOjt-jk a£)T 

«.*bjjT 

jl (^-1 jA ,C—*1 (J^ijc* bL (j ijr^j* jl ij^i —/*• 
j^^yaj b A«Jb jS^ (jjjJ^ Ij (jlla^j J «_S^A_<^»j jl l£ r S'y*. 


ST,* 



ji a 5”~ jjJ JZ Ajlj li^j(J• Ol Aibljl 

l» L. I j ijli bl b Jjiiu y**. <bo ^Ajb L» a13&j 

I, JlmLwj ^jibj ji iSj^i^ iS^jy* (-£j 0*^“ 

j ( *'jiy < -J b j~v~> (Jj I Jiji j! ^ 

Jai? ,ii^5b»< J l^». <_£ljli b>bu bb. I j J Ajf~ O^-scil 

ji ijl jl ^ jl Cyijfc I J ^ b. 

b t ij I Jo c'-a bv. (jb r b j aJIj^j Aj jj-tuu L ^yfc J 

L*!j ,uU*«! j!T j~*»-* 4 C-^~^ ^1 AaA 

j*JA Aj y*’~* «cb^<T-aO ■'jj Ajj j'j& [0> 

t—5b ji JaAS l^-j| Aa. £ I J ^^5w* jl _jJ bl 

j JJij Jajl^i a5”* IpcjT jl LI . Lf^ 

j*- *^5 _va» j_j-ya»> a5~~ c—I bb^- bL*»l yjjy J b'Jjb 

p-*> lj c-T”/*• ^jb <c**J J&b u^i^y. 

jjjl A5~~ u< m« I (_£*S?k . JjL» Jjo». C-£b£o 

^5""^s* jjvu (_r"^> j-*l jJ <c»-i jj-bu ffr* *LL»a 

jl£i b (3^ Jlylak ji [*>ji a5~” ZjS' j^ao blj~r* ^xJI .^3*^1 

oL^vA ((j yW |) bbA L |tjH jib j 

Ai*ili (^5**b _/5bj i-5b ( ^50 (Jxu*& ^£^£11 

bb^f- j i a3^ ^ L l ^-jj^J\ oL"At ^l_j-^l Ijjj <Xib 

. JjuJb 

. CImmI _jj jb i_^lj($bi ji y>. ^AijJU 

\Z~zS jJ-J'L a5^ Ij (^jjj oLa C~wjiJ jl 

^y?l*~> Li I_j_5 c5bJ^L jjj Jo b <i_^i o_ij^*j jj^iiUJ bj^J 

<-b^o^i 4 * ^aI (-5bi^b 

jA^J j I aLs L. t_i l« ■ «' » _$ fejA 

Joi^y" t_ilj£*l Ij «iL c-5;A». ^| aJIa^T o^La ajL^b 
j zy. cf^* jcA cuT”u 3^1 jl jl^ .c—l ^Lu jAji *S~ 

(^-L^IU b ji\ji A S' <S)3j\ “^4 f*A Ij C*L 

.ijS' *y J^4 


\ \r 



aS~ -U JaJ.Ji& jl^l jJ l)I A1 » < ‘ >jIJ 

♦ jj5sLJ ci«..-«..j t—Sl—i Uj j jy50! Is j( |^j I jJ •j^S '|»^a 03 ^^^ 
pj’l A^ol L>_^J JaI_^?bJ ^o ^iobL ^yi*. J iasU. AJ*»A y 

jJiLo a 5~” jy (_£jb (_$jJju l^Jol |»Uj . J-iLi o-Li bso^» 

tJsj ^ 1 L. ti^sj" (i*L»Lj«*)) iwwj cj jjySo i jl aS~ (jj^x^J I • j^pc~5^«j 
jj Lb ,o«"I ^c J .'S' q la. j a Jjj b ju, jl yoI jj Oj Liai C^cj' jI 

«*»b jl e b l a~j ^£iy y* 

AXJvb J^a._$ Jo ly^*»J yby I • a 5 A?c-X) ^y I Ao ej ly*A 

• Aa;U 

y& pb OjIjJ L (,^1* t£jby j^L^i (Sj^ c.~»->b Ul 

u at j jJijt J Jo J IjJi y J JI Jo lo (jL?£*A l^aj'l <L Aj jJ 

jili l_5wi Uj J_$y£j I yo1 ji ^ 1 4 wbb AAA l^a. J^a-j »bl b' i J--j 
l*^l*-j ^ tflgil JU. y c^lj *AuT" y^li' Ijl^j'l ^jjU- y U Jj£*~J 
, 0 -J ^yJly £jL jJ Ojj^Jl C-5^». J y£ y ) 
cJ~Jbyj oUi*. _^a y Jiyal a5~" Jj ^ fjoe 

^S' *S~ JAib-wj |»yl*-» b ^jiyjJ jJ ijj ^«U yjly 0)b jJ fSjtr *I 

,-u^sLj bi 1_^5 <_5CotjL yJly |»Ui Joo 

. pj'l jj 6j>^ll CsS'j*- ajb jj ijA»l <-Cj^b» 

,j ~^>« jl «-5"Jjb^jj .•b«Ajl^»- ^«-> I lj»T jUI jJ 

j Lpo jj ,<j^»Mib Ij ^Lt jjo I (_^jlj5^ Ao U cjjL«^. a S' cj* * I 

AO jl Ojxo \^yo Jl, 

6$jZ' |»Lo All j^j iSjyJ ‘JJAb Ij Aj^wj^jjl ejU" LcJl jJ jl ,J^I 
(jii A.5""" Jj d> lia. L* Jj l_J Abptf U^Ij JI < *-5 - j Lj b J J 4 J 

Ob_^a» At b < j_Jjoj j|^ (jLLl^J AjT* 

^ oliab* jj Aa j jj Aa. LI . jS* ^ybL .c—ib 

— t-^L^bo 6j^«> — (jj^X^JI l^a. ♦ 4.5 oL* jb <(jbb 

(Sjj+1 c-b j jj5L«j cSJ j^j'l jj )>■ Jb jT (^Jlji jl 

e^a.*i/b j ?jj ^jC. |*L*wj (J^A’I 

?Ajb Aa. scX”^)) Jja. jb^A. ^>1 jJ 

Aj tJJaJyAwl tSl_^J aJ^Ii jLa tS' <S .A;;*#) ly (jlXttOb’ 

Ja 5^ tjja.lyo«l c' »< “' l^~i jl ,ojj (J L *» (_^Uji jj jjV^^iS* 5 yly». 
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y*- <jl(ji I AL^-j *~$C| (j_^- 
jl ,c—ii-Xy igj~ w -> ji c-5~~/*■ l)j^- lj(*jl j- 5 Lf-jj>^jl 

i_Cjj u-'»5"”^a a^L ai^-j ^5" i33j^^ I a 5 ;* ^j3C«— I 

■^j^» ijbL c»5~~/*- (JL lj « 3^» tlri' r*" J l—I 

ji L «KiT i-Lib c*—j.> ^jl ji^! j . ^1^ jly 

C-JtjJa Aj ^ (Jjj- <f»j'l J-i OJr&l (^“J^ LSlrf 

fd^C—1 Aa» ijfj I Oj5”~)j * Jb^lJl—a LJj Aj>cj I ^^-Ab-L-* 

.k^c— be5~" d)T j Vlj» J* J ,o?c««bs5^ l)T ^l^-ijt)) 

j^Jts I^Pc--— L (1)T iS' (_£|AJxl*-t * -i_J-*J lOO l? 

a 5""” l^-jI "j>- ^UjIjJI J—Li JjL j ^jjl^ (jL tj^* jI jX i j»~ 

aXZ A^yi I^A oL^ScJ’ jl .-Lib OJ £ ®jl.Ul j' i^ij^ jl <jl J^r 1 
j Aijb jJ-XiJ If-ij^iSJl j AX—«* jl J oi»jj jl-kb pj’l aT" 

^1 .^jL. ^jli. c3 cJL* jl I^T ^I xS~ A^*il -bl^x—* 

AX-iL JjJ lj j*>3i £ I 3 ei^J 5^*!^ £j-* (J_^b t^lj l>i Ajuil 

i j I-Lj OoLj j l-L* i_So j I ^ ‘ >^- a > j» I^IA A*Xol jjJ I ( ^ -. J ob 

Aii>cJ j i I ji a5Lj 1 ®j bj -i < yt>_^ £_/b • *^*i W* *Xj 

j 0^*^ iS^af? C-jb' cJU «jlj^» lj J 

^jjl OjLfc i_— y, i<S'j^jfA Sy*. jl 

iS~ br*Jj jl (^$1 ji ^l<0ipj j^ LI ,-bjjT O-m-Jj ljJl>**< 

*A lj ,j~f- 3 jly C^lj o“blL d^a j^)> jj^^l 

! ^jl-b 

lj ^attAaMlI LJ \PZ£- ^ X-~ j S S_ "1I' ^ 

Oj><ll -Lib ^jjl -LL b)l ^5^ I ( j^J(Jj (AJl-L*J ^ 

. A->T Lc5^ j I j 1 ?e5^ aj 

■A XX til j l w 5 Jt **' l —L> I oV.ib«_* <*$3j J I b 

-Lob O bij ^b aj l^oA AZj Lo I jj il)_Jj-^-ll t^l^i _, 

<I)lj^J . ...tf (t^ it^ L)b*j olliseJ L(Jj^x5vJI 

ijj i-T .jb 0~*J lj ...Ay (X^ <X\ ^!-Ul I—flj ->J 

X(/) <^Lej j Ojl-b .ijf-j pj'l j^ i£j~»~* tj~?- 

Aj AZt-jl3 O^ ^l-Lu' a 5^ Jjli ^3f-3 X n k (J-rf3_L-i olAcI AX—J lXs 

.-LiL—-» t~ij>yo^CJI iX-J L> obb ^ j LI fz 3 tl ®j L - i 


n« 



A^j ILj L ijIj <^»S~j* j LmJ j (♦f~* 
l*A ^J .!»j I i j IjS L-£ ^J \j> j S jJa-i APtiy? -LiT” jjfy . ^ I i 
C~o«3j-j < / (l)L»j aJz^J jA ^5""I . (_£b (1)1 ji 4 

Ai5w ^ls j! a5" Ij ^Ij jjteS-i AjJLk^i o&'T <^jjL lyT x 

_Lj I ' “-) J- ^——j ta>«» Oly?J^jLj ^JJ I i . - -r - *- ^J • ~‘yt -XA l^ja. ^J Jl) 

cS~ y>- j~~-* oUa a 5^ -UiT” («-"j Ij X(^) 

£\&> Qr* (^IaaJULj aj ^jjI^Lj^ c«3jjl f-bj|jj jjj l*j (js- 3- I . 

_ ■ "--I aXmaS^* l^oT jl c-S'^a. a5 -LaS Lo^5 I La Aj L». 

oiL. (ja-L^ jl (jxi L»U. Jl U}M>I ^jj i_5o ^a. ^1 

, C***-^ ^ilo J^ *-^Jl>i» _^!si Ajaii Jl a5^ c**J 

(_jj 4 Jjj I $ a( j La (_5jj a 5” uO® UjiTl I 

jU-T Ij ,jJ4 £Y —6i i^~~“ c£~j>- 4 a5^ Jj| Aii^f* [■»•' " > -. ^V J 

J»jlA» (jl^j iS'^i L-i t$J4 Apc«xi Oj_^*s ^1 J^ .-X~x5”” 

l^ij *Ll«^ji £i AjL a> Aj Aj^^a. Aila. Jl Ijo^Lj a ji(~* L-2 a5*” 
0 -j —y ^jIaJ ^x«wJ t_5Co t>L j^ol^jJ 4 olj^jL _j JaI^jS 

,Cmm>i jz**’* fyt~ a ~ > ^f*4^a.l 
^a.LXa.1 ^y~>v.j Aj ((^j*J I (_Cj lj JX I ^3)) Ai -^i l»5^" 





—^k 


x \\ x vt x \r . 

• • *u 

*r\ *tr. 

• • • 

i *n. 

. . . 
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• 


f<'. 

• • x ik 
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l.gj.va. a . j JJtjJ Aaei*» Off" Ij(*aI C*3l»- jl UeIjI jl j , DjlAj 

- 'i'V , "l o-Xw AHm^j ^Ap (jl Aj l^ j .1 a5~*" • “-'J? j_laj ^ 

«Y » 4jeiv*() Ail®, (jl Ojijjrf Aj j^Uij JslAcI ^jjl jlAt* a5"~ CUu,! 
y l*ui ^ A-oIAXjI ClJb*^ j^5ll (_£bbt_.JU J-j ft oj i<wtv Aj J>jli y^«J I 

X n fc ojU-*i If-jT ^bUj (Jjc-j ji A S' (^Jbb (£tf-J 'jZui k 

, .ij I J J f jS 

(5jL - “-■ '-^ *._xl/ o^v** I V ’b a S' 

(jl jl a 5~" ^s JL. Axa. jA jja5 j lx~t- IjjT a5~” aa-L-j 

b»sl_j <_£} b ^S^»jI jJ» I - 1 —<-s U Oj^v? ^1 j .5 AiJI , A«£b iS^v 'j^ 
jjiJU5^ (5>jlj ^ta^uJ j (-jl^la^l jl b j Cl—I eAjLS^ J^t jAjU. 
o^Li oj>j5^ UbjL !*t^d> ca*»j^ b j ciaSL ^Jbl_jpcj 

l^l jl ‘~SL~>z~J : AX-Jl .Ajlo.lL AJ^5L. Ij CAuO j b _J 

.1^* (jbja» UL& Clou-1 i_«Jla» L iS^ji tS' (QuuuJ L* (^1^ 

.ACvlo^o (_£j b 

■ 5 _>** ^ -bib b» (5^ X„ ft ->A* jTI Jjb^A ILfi. 

^alA*.* L Cu ou -I |»jV j^jI jl A^il cj>jI <d>u-l (i^y*->I cS-jb)) d~.il .lib 
I vJbi> JJU I^jT ij^ JL J~5 jl jlj^ A&l <_£|^j 

A*dl 0“bi lAa» I Clo*_^u- J i I A*J ((jl ^L-b ij^ba. OAi 

, J&i* jbnuJ o^Vb j ji U ii-Jy 


'IV 









ilbxl . -ljl^a. ^j'l (j_$^x£)l olya ^ c-j ol^x^fcj Ij X n fc ^I-Axl 

e-UjlL Oj-i Ali^ -Li |Jjo A^jj^bj b j Olyozb-g ^-£JL- 

iSj^- oL*^ ^1 jl (JjIjI . -UX—jb olyi.r.jc-« 

,(-5"3^jv ^Xa- 

jl>~< ijij 0 l>*-H <{-X„ fe } Jj-4*- C$lfW f*A l*»lj 

pA •**! 3 !Ai-» <-L*l_ptJ Aa- jto r=~y l) iif 

<S^3ji L*l ,C~u.l ^jl ji jj>£JI £*S~js* ^^£oLi C~w).J jjjl aJj 

-LX * >i Ijj <jbj_jj (Jl^£j-L j ( ^ A A Y — \ ^ V • ) ^ Oj_# 

.LX—I A^Ib «.ijJ tijJj* <-£> .il-AxI a5"~ AU^-ju 

oU^U j lAajl-bl b L oL^bj ji ?Cw~> A*J^ jjjl (^L*-* 

. -LiL - < ~‘3^~ {_)«»A *AxljJ Ol ^~-4*Ax ^A _j pjj I .} 3j lu 

^■y-a »jj ^ _g ^5"""" ^r*** 10 J <(JjjjAi ( ^- a “ (jl_^~r* jj il-AxI 

(j.-4-t Aaw a 5~~ jjjl «*j <ll-jIj oLLx ^1 

.«+r=r+o j<XT=rx* «*jY fl*il 
^AL* .51-lx I * JtjL (_$jj l_— 5^-* L«a» L, oL^bj LI 

.ilJxl jl o»«l i_ijJf*—, o_>-x j Ia^^j^jL (iab;?E-» j 

■^- l/ 3 ^- (js*^ %& < r‘j^ > 3 £**• LjLLx l^T (^$1 ji iS" {X n k} 

.■>jb 3j*j 

IfjT *S~ Aj ijb ^L**o ^j-J^L ji < r J j*-’ (J-*»L <aLj. jl 

: 5^ 

{^nft} X {^n/fej^l^n/fe} X {-Xnfc} 

Aj^^^^A LI f-X j I LL—I o-Axb I 

A5^* i_-. 4-I O-lX lj j-aA iL-nJ ^ J> ji . L-Ma-O jj-jbi Ij (_5^Ij I 

l^il ^jjIjJ ^Jp» L .ijLjj ;^jlaJL» Ia« jIjjI ^ jl IjL^yL 

Jf J ^jbj b Jjjjj' jjrjlji oL^bj ji aL —^ Jj^x 3ja 

Lbj b j A^-il-b (_^L*o j Aj ijjJl^a ^jjl .ijb 

,-IjLLj LL~-ij Ojc-Ja Ij^aLlj oljjbu Jajljj oL^Ax 

Max Born * 


iu 



,,_a~'a& l^a. oLsLjjl jjjI *U.J aS~ i"- i -' j I 

jl i_ jl axJI 

I LjI . axa5* j ^ L~ L aa a q Ijx%* ^ axxa! a 
( jULoU j^jC. oT U jjT t_^t*j’ c-^-Lj ^jI aT~ Ajj t5^Lc jJ. 

iXA-jAa. , (AJUmL AXAul A ■ ".ai 1U -. | (jjijfcaAjA) (3Ij'-f* - J - 1 l_J J»~«. 4 

j axa.-$Cx j ^ Ij l_jj A— 4 *j I aT~ .s^j (j I j i j 

j-i 4-jj.r^-ll ^ ^ l£^(Ja^ J 

liil^T^ ^jjA J Iaj Ij^’I 

# A <_$pj IA^* Aj 4 4 As As* 

. j>j Ia^ o4^ <xa5~~ j?- a£T I 

o4rf (j^l 4 i ^£»a> a^j^ a. — lx>I jS' 

,XSi wJ I ^3.1 /* ,J^c 

,c~J j»jV jl c$4rf ^ ijjl t^yLi aJ~~ \jij — 

oUaxie^ Oj^r^JI c_4iU“- jl i-S^a* j^ <j*y <-Col£3 

; ^jAr* •■>!>* j\J oT jjilj-* ^yL. Sit E cSjJjl <p o& ix 
iJiio (Jl^l 15U *j j) ViT isU J {£„J ‘{X„ t } 

j a*j . ^ ...»».j^-A-i ^jj I j L-SC^tN-' jl a5~” Ij ca5^j^ 

^IaojIAI t£jj oLLt ^L*j ji Ai x>_^a >a»*<I_^-j c~*J |»jV iajk 

{ £ ni} ‘{ P n»} ‘{ X »J 

^A-l- Cr 1 jj jl ; ^ j*kj |»» tS>? A” 

{ p »i} • u ^ b J oUaXi^w a5^ 

_ _«Ui’ jl Aj 4~il jl j> Jaaj jl fAUA~J L L*^»X 

• ax 53^) ^ !■ pcj u 4 ». *r ^~ 

WxW-{P4x{x4 = </i 


, AiL-jw i - ■ j/"_ ^ 


J 



jj> *S 


4 0^*A CA*J^ l?EJ la. t_-^«-lxj J^jl !jiy> *~^o6C» jJI 

iJA^j ^ J .f^jAi *—^s)53i A* 1 ^ iaJ Il_^Xi a 5^ AX^4^ t5j 4 

oli5^! ^L»j 04^ jl Ij^^ jIa* l^i a^jLu>c«a> 





ploj jl 


,$S' i_jbt£jl Ij^?bjl_j5'" (^jj|>j) '^ s 


^bil jS' bl j£. ji ^i*J J-} J& J- 5 ^y^Uaj 


“I <Sjjj* h <-S0 ^j 


ob 


J 5 


^J^JSs aJ 5 btj j J> 

tf aT" JbJ 


-? j*Ji 

oVil*-4 j ^ L^u*. i-So^Aj Cj Ij AjT~ Ij^>- o-UjT ji 

flLj^il (JjJj Ajj^aJb 45"~ c~wl Cl~Ota ^JjI b J ^Jj I j ^JLil^S^ 

oj/ibcj jl Ijlf-jl (jl 

oV^bt*J Aj j <_Co‘l>j» O^^bc^J Aj .3 j 5~” lj~» <-j A_T~ ^jVil*-j 

«XiyL*uJ Il j| J «AJw44 * tf 1 «Ai L*W ^--0 I 

Ij^J I C~)L»- (j'__j-~rr^ oVibw jjJI t_»~444»- ..AJUilb l^-jl ^j^U 

(_5bt^*j^j‘U ^*J Pfik ^ X n k ^1*^1 |»l«J a5oT 

c*«*•! t£jjb ^1 oUxkL, ,«x^ib |*ji-*-> {P n ^ b 

. ^«b»u l j‘ o«UU «_5o j>u cJ U. j J> I *S~ 

ji (j_$j£^)l j»_J^-Jbj jl b» ;"=~oSj Lj olia.L-) J.J • Aa^jj 

Axif* (3^ •■^J^ |*_$p <jl _^j^ (jj^- ,-i^Lj o^liiwl dj^j’l 

_,~W< <-£b iSJJ j> ^ J_>x£Ll| — AjJtJ yi' (J^cw ^-~*J >-5o — ^jrbj^A 

,-LiU;v*i «cu~& ol^Jsl ji 


b a 5~~ C*j ljb»j J^.~*j - — J*. 

ou. {/>„*} j {X4 

bb (j_J jZS^i I l ^S' ja» O-L yl a. (jj U»_4 b ^9 e J Ji|^j I (_^J I Jj U 4jjL w * 

aT jljU iji jj •Uaii ^jj I j I . ^ ^j*j I j ^ 

£*b»c£j’ *S;bj ^t> j^jI jl j J»uljl (o^iJ c5o^ej‘ ^j'l l^Jj^5Jl 

. jj^T” 

^--jo &5 oL»a f»— ■>«'<'!Ai ^j^asbJ Ixbb i j^sy^ 

^bil^S^ *S~ j*** ‘^f c rrb jb^J Jb». ^s. , Js_^j jT JjU j& ji 

aS^ u^i Ixj ols^l ^1 ^If^l j*» y?'~* <jl«4 J^p. 

obubub ^IaooIj^ i—^o^)bs A^pJ> aS^ ja& 3 (jLio (jl 

.0*^l (jO^ l —^Jt~~b 3 ajlw £" = ftv 

OU (J y>^ (jjJ j Ij j^yjs i—Sjj^j bi - > j^' (jl3 ^~j I -L*j 

j^jjt I^?ej ^ I AA l_^>. j-X- j ^A) La jfc' I jj^-1 . i^-, «V ,l^ 

ijb} CjL»^ b Ij iJtUuiy^ 


\ V ♦ 



Ij oL^Lj Ajb cb c**«A LxSI_j-5 i_5Cot>b c£l^ 

0^3. Ij iio_}J j Ij Ia b» b j(5* 

■ f-J ' j 

> b J L 5 J '^-*-‘ J J- 5 

AxJI ,C-*«I (jbj Iji jl jXib«T oT , AjlAi 

^jjl . l^jl jA AjAI^bj a5^ A> ^A La jj b x i I 

Oj jyi -j I j^A- jA . 0>-_^il ^gl yaX-> »l j^isj Aj b (j^* j*A Ijii^c^g 

jl jto ±S~ Ij ^jjJ ^Xa» t —~**^ AA*»o bIA ol^jI 

OjAj |»_jb£ (J**^-i j*~A LL» j Ia j 13 yaJ ^Ljj i-5”"j A 

. ij L* b—X |»|^ jA Aj Uj oL.btJ j» l?b I J Jj^jj ^ j X^wj 

b Ij SjJ jfA Li i-Xb^b u^jI-Lo <SiiyJ pljuu bb ib 

• c«i^j M Y o (JL» j-xj I «L ^ j^ ^^jb . AiA-2 Aj ^Ijly (ji^jljl 
j5"” I . AjIa^S^ jb Ij -L^jI _j «-5lj|^b)) 

P_^x5~^ I a 5 jpu»- A b .j i_5bJ A*-* Aa a~*j ^.«.iJj I j Ia b-» — j 

.«cJj (jiwJ Aj plp~r* IaApcj 

jjj.»la) b jl . Jo Li^J CX«2»< * A**la» _jl Aj.=*. Ij l)La* 1>I ^jjl 

^ tj-M ^ -br“J Jj-V* Ob^o OjjAjA pj'l ‘-£jt>b 

Cj') 1 v5bb-j b)j-b I AX*JI , AjJ oAj_jl iA«<«Aj ^jXiJ^a. (JS^aI p“b»il 

Abj jl aL^jL*. 0^>V5b—I A jjJ I (_jj (AoAjJ «CbbS^ ^A lU (_£AjA». 

,^-L^I l) j C»o jj4 jl Ai A_^J 



(^Uj jJj (.^Xw 

b d A=^ J jb J (*^f- <jbj fj_^b ^yj«J i-Xjj^J ^-.Ll t^lAp^-b. 

• CA»>U« ^ya?n<w) bjt^5o Cjj i-^oJ A«^ b C-bt jAj 

IV) 





iAob*cj| (_j* J iSjiozL. J 1* ^ I ^jl 

(jjjAc b aUoU^^j Job ^I^L j c-*vl* c^S~ pic i_5C^i LbU' 

, Jo loj 

i^j — (js-Jo lj «iJ_ji>)) | *y^jL* L ^V~9 a 5~~ JojL J»l>4 JjV 

jLL n» 'VirjVT oT a5^ 3_jj J^b <jL>. of j — jl* 

i£UyJj3jl jl Kr —ai) (5U o*L jj Kr— a^ ui*b 

j L«-o <j!^JJu A5"~ ^yLb Jai. jjol . ( A 1 J J-C b oA*l 

j od f-yta** OjZqSjS' pj‘1 (Jjy& I j^*c b fuAwl oJL 

jjJa Om. 1 «JL i_ ^A a5~* jAi . JjL cbblL* T p 

JL jJ IJa! aT” dl—.1 b jl^jJI<_iyai p-o_^L J^o*. ‘-^5 JjL< 

.Jjj »Ai JjJi j^b’l Jj^-A 
^j^L J^*i b aL» c_5oj a ]>• J Jl*~» — fj.i > ~^' 

J jLo oT <Sx*z bf f ^ ^Uijl) AojjJj^jI jl (^IaJIj^u.1 

.C*-*-! dAjJ^ A^fb ^YA^ JL A$~* Xib-jj (jU*»jT«Jxl> Jhi 

l^Lj A*.j J t jJ JaiL *—>1 _jJ <-£j JjU^* ^oyb' j_^aJ j*_/f- 

. JdlLwJ jljlS-JoL 

5^< J^b cS'ejjJ Ub^»- ^ jl A b obij J^lj <£\ji 

jl dl~Lj Lc Abb' *_5C «JbL»l <--jLT jjJo ifr*j 

b CJ^.1 JjL* aT~ (^leiLa* JUX jl cl- 

r 1 o e % \ r 0 , ^ V t V 

LI , LbsjLtu a ci^-tvJ ty?*j oL^j iS Lj aL>U 
(JL Xp jJ f^) ^>***:. - J i jf*y^ I A ajL JL U1 ~^jIJ^ 

^*^-0 <C~J oUl^c-jA J l 2rr , J cU5^ pA (ji^L 

b j c.*«l eAi o£ji j|$o jL«-» jJ \ \ • • JL O-jjIAo pA djLc 
>a^^ JL ^.Lj r ^ jjtj ^ r ocL ji a 5^ JL pJj^j .^Lib 

, Ai jlcT 

JokIj aT” cU-LI AaA jl _Jl^o aT" Jj JJ^?L (VAo JLj i^aSaT b 
, (^Lj <SjS ^jlJjl ia"LI Jj^U J»-lj J.L jL JLj 

, O-wl cJCj^jJ jl Jo ^ol Jlptj b a 5^" Ijjj 

j oljjl £ j-jI mv JL jj 
JiL< Abb' i_5C i_-^o>. jO aT" cLIj jjL Abb' (_^L (_5l«jb' 


\ vt 



jjs' b a 5" ^L' «jjA M^TinVV* b <AaJ 

cJL ui^jb «aDI(JjjS J- 5 jd (.j* ,jj~*»JjjlX) 

. (Cs — ^ rr) \rr ->aa b ^y, ^jjrfl 

■bl^J jjjl jl Jai19 jLj j Jjl> <_£l_jj ^*j I (^LAjIAjL.! Aj yij 

(^l {jiyjtJii jl ^Uj LLb AjJ ji-H^ V^-f 
aADIjjji I Aj l-U Lvi a 5" Jjj I jA jJJUwj a53j f ■"—-I 

^j>LmiI {_£lA>fa Aj Aj j j IL> Aj Aj <L *y Aj Aj L^oT <Ajj!AjL> 

' Ao I jA iS~ ^LjL*-* Ajj^ jA aT" c«*»I ^t>o *' J Aj j I Aj I j 

j“^vA“ A^J J A ((Aj I Aj L* I t A'-aS^ jljA*«j AlAjJ aAAv i«_j 1 jcA)I 

jfc** i_5rrj a^J o^-il jjjA jA OjIj (^La jA ^IaJLa; 

u-fiixae^i i^«^L» b ^aPcAi X jLa. 1 jA jl Am A S~ Aj*A-j Ja aa > 

, (^ i_A~I aAAJ AA5^S^ _Jij jA pA A ^xbbL (^L i_£^~^iAsJ J AAiLw 

A^j] a_A) jl I £>lj jA jjj* ,<A~u>l Aj j^A ^j I jl A*jb jL«-# ^jj 
(js^y a^>I AjT jA j Ij^j La^vl ^->^> otiflij ^«>.» <* »■ 

jT AAuij jA j A^w« j-jAj _^AjU CaX jb jjL t-»biT Aj£» 

Aj A^o |j ^*j| AjIAjIx»«»I Ia^a jxo. , Aa5C_j _^?* j A*j b J»j 

j j'Aj^ (^‘1 <X-> a5^ *aaJ >^y J. 'aO 

,C*«I Aj b j .-ju 

jl J~~s (s) *JU j (kg) ivO- 5 ' ‘(m) *- 

A~b^” Obj _J oa! A J-sJCaj Ij *si (51 aA».Ij 

C^aLaj C~~°S^ jA <SjS Aj ^^jbbA-jj^XJI ,<AA*J 

j ,c jy ca c-jm j e (.[• . Jjbi) jb • AjIa ^La*-! ^^jA 
. CA^J IA pA Ij h AAjIj iAAj«-T" ( j;A^t*A Ajb ^«j'l (^lAe-bAj (jLj 

yii tJo \AVo Jb« ja (Jo^J ciob jjaUL (Jja cS^ 

jb t^Cj JL. _yb a5^ •AjA^ L ^r“b‘ jjaIL j ojjl (_^b*-5! l js; 

^ ya Aj Ia ^ I j A . AA J^-i aL j jljjl (X 

jlji AjJILj Aj_^j OJAj Ia ^jS6J lAj| |»bej| A^j^ 


^ycS' yr* — XI ajS ysteme International (( SI» * 

. a . \ ^ i • JL ja ^aIL j jljjl X 



»|^a*l (a JlA J bj^ ^2" I ( J U«* (la3 __,Jaj 

, 3_^~p lLj3 i£j ly*»a __^2^lLa {SjS *jl*^1 (^LaoS^mO 

oVU. j3 ia2s aT" Cmw>T j 3 bni^A" djljJl ^1 ^~a j 3 jj*. 

. 3_^*J jl.£o jl (JiUi-j lj ^jl*-ab' ojljJl Ol_j~ri 

. 3jai «3liX*J <S±j£ jl _k>-^LL> ^y^l* <SjS *jl«^l (^IjJ 

fj^y «j I «Xj I b l^» I o l_^~~a C1*9_jJ I < A« 4 C*i Li' e^ 3 £J i31*£_p< I ^S-* 

• 3 _^f~ c—«! o 3 j^ A/ ol*j _)■> «ji aT~ Ax cJlov* 

Ax 



^jjli-» SS S 03 I 3 I i_j!^j 3^j t$lo^L iJlia I 

(_£-b* L' J a^Jj SLi J-> ,-Ubj^p ^ 1^^’’ <^-*b’ 

^1 A£-^pc^ [U 3Lpj Oj^j ^)£**■> ,_plAjLi> j aS~" 3jl3 3_^»j ^3^*^ 
.JuiUjvj l^T ^l^ajl-Ajl ol S& (x*y 4 >^b ^3bu 

uuwl ILa jJL*jcu« 1 3j_^a ^L~**“-» — Al*...a (jtj 3 <y**+4 1*1 

. jjlo.V3; t£j__3 3 

i »yyy~ < jc — isyf y i «b i <s i_? s' s*^ 3 o i_j~p *—•■•i 
jJjIs jLil Jja ^U^IjJI L S' ~Ul t^y' i_>Uol iSj^ lj A^Jb' _j 

jjJaAgaA ^A bulj .^S jj-pj L^-slT Jilji ^aJ^j oLJl j ,A»£b 

jU 4 jl 3 <-£» jjj \kg <o—l *UL, o iS'ijS' >Sj jji \ m l^jj c~~\ 

t^-al |_ 3 *)Via! »SLxa Lij ,\>I LI a A4«Lw4 i_Jj <_5o ^3 j ■ "--..I 

^jiLlJ Aiy!»li J MjA. l^jUlwO jl (_3^ 4 J J 3 ’ 

? ^y' t ia < - ». I j ^J-j 5 1-5 Li*»J p»A j b 

^Jb^a*. jJ Lai . ijl-b ^“b oVlj— ^jjl l 5 ^ 

6j_^JI ajlxl &S~ pi$y <J-<»Li. oT -^*bi la a5^ 

Ij tics' _p.il “^»l j»jV S' biaT j j) ^j'l e5jjiV j i ,6-J 

«OL»j» J «j*^?“» f ((J>^» (Jf> 1“ oL^-ia ( f^yy>y^ |»J^-Aa b 

ALpb ^JjlN S' CU*.I OI-Aj I ,-b-UL ^*b 3^»- o^u jl^*A 

<1)I^5H jy* Ij ^ • ”^ v s ^ybij AbtfU j ^ . — '^ v kg ^p. j \» — '*m 

, Jw-a^-S (_J,j!^xw 

(3^l__^® k— {J* > 'S* |»I?AA jjjlaJj^^a ^jC^. j 3 


11* 


^ Yi 



jjLi Ucijl .JjL_< j I^jT 1*1_^>-l j ^J^UI j»JU U’ ^Uj jL«j 

»Aj ^A Lil_j , (__£ 3 b~J (_^U dj ^ <C jjJb j .i lj (Atulj ^ ^U. J 

.-U5C-J ‘-Tji lj (JL ->jLL <-^j» oU' a 5"~ -b_^j c-a»lj (jLi* 4 
j S jy a. 5 'n"i-•■■ I Ltwj I • *"—' o3 l*v j L..J _yb lia 

i*'xr,i« x i (V sxrx b <J->l^ j •^r' J=> JL \ • ^ 
^1 cLL ji aT" lj J&J&- LI x ^ • A m/s = \ • Y °m 

ib <UvJL j <_£|^j jj*-*- {J^lV b J -^r»f-9 Jjlj aJj£»- C***l 

\ } o X \ •" aj v^T b ^Lsli *Ww£i!" a 5"~ jjT 

i } Y o a «j L» Ij J Alii A j-i « Js2i i) c~»l y~> 

(3^*4 dl$Ll$ ,-bL-w^i dLr jl yti <c • 'jZ'j* b j <JL 

,(;C-*«I (j>bu* fc —ijsi 6LJI)) Sji Alif* 


**^c3cj j Lj 


cJjAj A*J|^ jl ^jLo \VA^ ^ IVAA J-> 

^Sy*j libojlAjl «Lfc.lj i_£j AjT .Aj^^5 Lj L>Uj j Ajis-I^* OJJ 

<jbb ^ j *~< «lj jjjl jl a 5~~ ^jlAe^la£**l »Aj lj 3jJi e^jljS' l^a.1 
lj aIi**^ jjjl ( jj i_ii*«l j_^ia oLj ol j^) dljd^ 2 .^_y*£ 
A*Jl_y L)bu*^XA^i »L»a! jl y*M~ +S' . ^T~ 

J-jSwj A«jjJjj5^ j $J* ( ji\^y ‘*jy. j' r* 

j 1^-aJ I i_d./a > b J l^i**l Jaj. j I C~*^*J >-^ A5^ Ji i^5^ Ajj^j^ j’ 1^-jT . -Aj 

<jl^-*J i ~ > yi olj5^ O^J ^il^ia. j_^jJ l^-JX* jl a 5^ (ja^J 

c~*iL jjij ^ v^ \ JL- trj L r . .^j-i jj Jji> J-a-lj 

,^*S Axs^jj^ (jl^«j (j~jj jlj-iJI(_ivaj df^* *-^2 

Aj Si A^oly j^ 5joi< j*^}S _J LjLwl ji * jj*L» Al^li^J 
J O^t*. dljj^ .O^Ljb j jjai j L^jJlui-^j <SjS 

jl \jj S *i ^a»L|tf >A^3> _$ ^jj <jb_/^* j^ jfS' J—I ,Jjj (^lAii»il 

LtiT ji j*-4^s aS~ l^»jj-d^L. ^^Ijl j^ AX«iA^J obi^b y^' 


\ V6 


Mechain * 
Delambre ** 



AjJ ^jV 3 A3J eAA OljJJ jl *J*rr* jfcT 

Li , Ais IAjj I^S I (SjJ A-im ij^b^T"" 4 3 AjA AX>- L. j»» <^l<b g-ji 
c-o^A* a5~~ XjL <—£jj b aJajj «a_j 5"~ ^jijjA *S~ (jj^sL* oT oLsLmjj 
^1 ^biXs 'ji ^sbfejljs jb.Ls . As Aj: i_iJLg< Ajs cAxla L . (jlj3A 

. Ai ijy\ Ifj'T «}U 5 ^j y*J* j 

Ij^es a=- j&> (Ajs l y*~* Ai .jjAx* 3 j-’AjL (^LJLmi) jA 

jjjt Ol j aaAIa Aj^j cSj&a J^Al Lt c*Ab Aj^j (jjisU 

olj beslAs Uj^aL, £j| As AsAjs *4 pfA-» aT” Ijblt A S' 

J iC» A lA j\j5 (jjclb jb-*- jA (^=»-ijo (jl oJ^Aju . AJaIa^iJ 

A& ^ jaj»aj As bljl «UA«J o A IA $j La*I As C~bo- 

aS'j*»* aALc- I Ij ^x>s b Ac- ^ > Lj a 5 a> a^ 5 ~~ j tj 3 I j 

,AjAjjL< Ajs-jj ^Ao 1 jJ tSj^i A (jljl^j Oy^SL ' i-s 3 £S Ijw A*?*)\J». 3 Aj L 
a 1 As l-jLsA ^j Ij ^cLUj j L-j 3 axssjS"""* ^a«4 

. AA O35 3 

Ij 31 c£bbji> 3-j 3 3^Ijl” A<*oi_j 5 obu*^Ab jt »l^cl j! jki 3 a 

< is^*t ^ L sX., 1 j jl a S' CAS3A ♦ aaxaIa <syJUi ^La I^jT (JJaIa *Csbl 

j3y ^ A~) o 5 b^Jf”j*« jl ^x»» 3 A^ 5 b-^a o „^*5 A3J jbjja. (JT j^s 
A3j3 jl t J^j ^g»j~” j^s jlS^ obb jA .CoLo-a- If-oT jl Ab^&lj 
(AA jSsZm$ aL»U^j j 5^ Ij I 4 C^Sy 4 il^3^ Lib«i Aj A^vjl^i jjCjj! 

Awil^j (_^j^ l*^*i a 5 ^ A30 AXAIaT" ^i’L^Ai olcliojl jl^ ji 3I 
^ L ‘L-j Li j3j ^30 Oj LI jA Ij I A^w4&j& , Aj L) eAlfiC*! l^-ol jt As (3^0 
Aibj^ Ij iS ^3 AjA_^ j*35 o«^j jl • Ab3j ACAji 3I «)b jA LoL«.| 
3 AiAlA^ C-~*A 3I Ao Oj-yaa. oLLs A)3 ^XjI jl 3 AA e^sAo 

. A30 «As I3 5 ** Ij b“As I A«j!s ji 

^jX-A 5 Cj Ij ^3.-^ 3 6 jij*e)\ As AA (333-* 3$ ijt jj 5 j;l 

^sbjA (jb^Jblj CA^Ao ^Au 5 ^" «lj jA J3 .AsbjO C-ij^ ^«jL As a 5 ^ 
j A 3 j^tL .1 b iCvmU Lw* bA?Br« 3$^ I j I 3 ibsl ,^3^0 Lwl 

oblj^^a. jl Jb (3! jl LI ._/«*o LjLw! ^I^jIaSj 

^jIas^j] s-^Jj ji jl OjLx {£ i ajAa ^xAT" ob* aL^js ^sLao^il 
^XA.d 3 3 ^- 5 ^* L.XC* As Aj A^o Ij Ls L»! L • 3 LXmjA» 4 j)3dj b l_^ 

(AjAj A|fel^cl L As ^ X ^b-b b 3 —*,•■ " ■ A Ij I l^*-! ^AC 


11—1500 


\ vn 



jl ^ b b ^b^j *Aj b»l 

(_£jbj 0^1 j*. b j CwJ^jb Oj*y>d\ Aj «jbjJ jf IjT b*iil 

•\ZjS<£*i bil (aXjb*^4 A jly j Aj Ij 0^bj 1 c b 

aljwl jm b»l jl^» ^y l-bj , j’j*-* j-> |»a jb j 

A^A jl jj'^^il C-i^i jb A^jl jM *s~ SyL** #•>!.* AJ U>*l 

Ij 3ya. <<Jbb y COl^a. ^| *Lj' jl JjO a S' 0«*oT 

J Jj'-J *ji ^J-> j*Uj jjj j-> *S~ 

, JjJiL yib pJL j 

$ j <jZ~* {S Ia oj I -X> I i^“b»1 j I^aJ j^jjXa ^ lx*« I 

_J ilAa.b. lAUul O^A Jjf***' 4 Ij j~* iJLfi AjjaJ 

jly a^laZ m l J^U -X^lj \ f\ • • Jb* jjJ_jj 1 0 Oyl* 

jl» * Cm£^J obi j|jT \ A ♦ *\ Jb* ji bs.X*J ,C*SJ? 

<^Ucj L a^blb ji a 5^ A*Jly i—j^Aail i£j£& oLIjil j»Uj <jl~» 
il'-a-l Jl t^ljJ JZaS' A^ji> jl Aj 0 *.mI |»l^il CA-«I iAlb 



(*^a> J-*aJ 


O — ‘-^rj (j*b* O •Jb ^Ij-fl •$> (SjjiJ^ 


jJ ^£M.J»«lil j*£- Ami-XZA U.IU *S jl L)^.' L«J Ipe^ j^*jl 

j_^AA A5Lxiij li LI * JjJ »U*i Jl«-». _J i^-^J J lf-»J Y f 

^j_jj|_^j| (£^A^j b_$jl J L*J (jL» jy jl (^IaLu jJ aS~ 2y oJ~Lj 

I J 3 _ ‘|.*-“I oJ^ 1 n^J cJ^ JL( Ij A+vJjjb (jL& 

o"-^ J- 5 *** < C» £ £ ^JiS Jjj a 5~~ JjJ 

tjr^ J S"~£li Aa^j C*wi J j» * ^jT • Jo-Lf^* ( ^ e >.^«.-x j 

Ij (_r./•■* A ^” b (_r"J" i Y f*f'** b <J$J #-A>J^ 

^A I -U.3- ^J--J ty* b^j lij ^ ^ AZi* I .AS** A.LL»>-j (J l»A ^*« ji 

(•&* .j^j yJiL J yjLJl jl Oj_^> y> jJ Jj 

1* A_LL j*Li <J-^I jI^-j (_j~® J < y +J -^_j| U() • t^jS" _jl Aj y^j* 

. (( oa£L jjjt Ioj L5Co 

L/j* j- 5 .-V«j ly ^1 cSjb~j ilrr?" I^T« Jl- jJ 

jjJ^j ^jLlj Ojj yl I (jl «/■*■> jj-JUiJtJ J If-lT JL a*« 

o^LJI^j^j ol^jwdSJ OyS' U c~*j (jl jl .Jul jL ^iLI_^5~~ 

aj L5o) Aj aJ^" L£JL L > I ejjjj. JJjLa fi^M»l ajlj ^j (jl jJ (£_^sa»b 

a L> axJ I . Jo Uo (_$ L y y J L Ia j Jj j I y, yy LI j I j*» 
a^lLU j~C- ^jL5" (^1^ -ia^ (jl^o (jl _j (j^jiLil jJ Jl f b*-il 

(jLkjJ (_$IaAj|^>. Aj J JJi«i|ji Aajj ^^J—j ^j O^jpco a5~” 

ojj^j a5^" (_j*— J (js~*** ,t * (j—j J . LiA I ^li> b 

(jf Cjfc'y* JaL j (j-L^I lj ^j| 

jjjl .uJ9^T” “La. j** (jl jl Li\_J-S jLfJ Ai^ ^»~* ' ib OjmJv 

yji J AS |j oLjA^_4 ^j^y&> yjj A5""" A~«J LijP^ j 1^—} 


^ VA 




o5> Aj I ^ ^ ,*A jj Jj C-*0 L Ja.O’tA- C^jJ^sS (J^l^-tttrLrl 

jji I . Jj jf Ij (jJ^J ( j»oy L u5Cj|$L j J^Ji^zi Li' oU. 

ji J aT* t5>nf- i1)La ( ^Ji oT t£jlJol> ^ibo a5~* Jjj ^j! j:1 5bo AjjJaJ 
OjjIS 5^>-«i^ ) &bo jl b»l .JjJ^j ijZjj^U+a jJ .^Lj 

Ij ^3^ — tSj£jj ‘-£j|$^» J&j,*j£ ,jijj^ ( ItijV? 

^‘XA L" ^-fA A^ I f «Aj J^S"" I (j Lx^ U*p L} ^JjJeo p-f 0 I A$~” JjJ I 

.o~2lJo ^«*j^j’L) i»£Lo|>b As 

_ji _yb _$ (jr o_ ; i L ^IfXo&b a 5~^ Jo ,5 l^jk L oJ-J i jJ 

a 5"~ JwLiL-_j (^jo».lj ^SL5lj5^ <JCo|£o (jijK ojULo (JlSbil iais 
»iJ <ty .*»• u Job L IJJJI LI , JJmI ^o I (jb-XavL* 

, j*»ji5"~" t_5~jJ JolaJfti (jl oJjjjl JjOtjJ &S~ Ij t_£lojLr J^sl (jl 3 


iSJjlS* Jj> 

Ob bj I) oj Lto^J ■" ^^3 • Aw J-jjX-o 3 \ * 3 jbv j J <S ^^-o j*A 

aiijlj J-j*«j)j jl — JjO aijS^ A-L-S lj(jlfo* j»Lj (jl»JI _jl ty^~r* fJJLj 
jloA AttJ \ji b (jUI . Jj^ijjj jjis y* (jbj^vSol Ij *CJooLj JAj 
oLLijl^ Ojlj )3r*^l3 ^3^ aJljAbi c3b*« jj aT" 

(jLj (jl J^ , Jjj aJ^ol LiJo (jl jJ (jojj ojo la. I eJjjlj J 

ijj> jl ^^*0 Jais j J^SLo ‘-^•J*- J C—iljj 4 j^iA jl 

. J-2 j^ (J j .».tL..< j jl_^J oi^«o Ly I jJ *S~ Jji 

j J ^A j J_^5w* Ar) Ua.-j Ij lie I A*j£ I o j ~lo jjij J l_^i 

Luil 1 ^J_j-=' _.A ^5 (^Iaj^” b jl atxLo Lj i 
jjj I 1*^5^j-* J (_5j L**o Ji>l*A jLj oT jj y~j ; !' i£3j}3^ 

(^IajIj^ jJ <jjj~^- 3 ?*JJ«I j t»A> Lo |^o I *Jf» a 5 ^ jjj AL-.tt.-o 


(i? jj^Lo 




(_5lAj|j-g A-l^ jl Ij bfejl Jo» jjo I J A 3i I^J-tvW (j-y^l ^Xtt^C) 


r p- L-t- (^3 1 j *<^ sb a 5~~ —o L. 


O LJI_j5^ i> j3j b ajj-aX- 


Louis de Broglie * 
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h i-u. L m jvc~£-j~ j j\x* 

JjvL»*wJ ls>JJ^d 

h 

mvr = n — 

TJX 

<JoLo 1 iS^ji l crb«! c~J^e~d 

(j_^x5~J L) . JjIj 0U ^jjALL d dkLjdi^j I J^WjJ^wvd 

, ^ "l^jl- ^jij^i c. ~— ■* ' ! J 4xiS^ ^ 

<JXXU*%& jJ 4jC--*SsX& 

^jjjl K3jr* J - 1 fl L~$ (J"bj 4 j 

jl . J jS' Ij jlT (jf^ 0-.J-* fjV'l |^^>cj' j J o«j 

Jwib ijbob °j-*J jl Jolo O ^Sji^ ^jol 4 S' ij (j“^->- 

«j_J jy 

ji jyjl *S~ iajf JZ ^Xsj j^j ddi^d jJ 

J*Jx5”"l_^ *S~ i£" j jIj ^bul Ij Jjj. i-jj^*-» ,jijLjT i JL* 
4xuiljj bjJ ^l^ol Jjj5~1^j *i ^**1 LfJj^x£)l {j*^i I ^**-1 

Jo 4j" Jjjt~> b JJ ^UflJ C—jJ j j 

,-Lib E = hv t£jyl b j_^ c5bjlj^~ 3 m 4 jj^£H 

ji 4jf~ JJlfcj Jib j i-£lx; 0 3 ~z*^' (__jiob»jT Jl fj*}, 

j_^lij IfjT £" = /i v iSjy I J Jjl^ i_£jjj (_$U> Lxj !_j-5^" Ifcslj 

OmI ^J£jlia.d Ij 45"" X ——— jjo ^_^-d (J_jip b i—5o 4 j “—So 

O^jji Ij b»ol ^ ^ b-X ^ -i O ^jUj (Jb<. j-^ . ■XdiL.wd la^j j»> 

, Jo 


\ fi. • 



oU^ a5~~ -Ua. 1 j! Aj j Aj 

J ^ . ■ 5 ^” b b «C?J^ J * b l£ & iy” C»jb Ua^jjj 

•JJU5 <5j b Ltj I jjJ I a 5 AllUlljJ J<5 r*A ^cvL,l (Jl?t 

Jaj I^*S j J5 (j^l_yx. a 5~” -bbo A^e-Jo t)T U.—«««a» ji A5~^ 

jJ“ 0 J Jaj 1 J.S _$ y-b. Jwbo J X (J^i 9 4 |j 

p =^~ 0&' j £ =/iv oj^i b u jyy— oijS y-* 

, Lw--> y 

jl -i^Ai — « JoJo a5”~ JjXjtyJ A*.a Aju JL, jly.*. A*« 

^SyT jj> j -AiL^i olj i c*o_y 

. o-lj «b <-^>? e:u **f- J ■* dby" d^jjJ «jk' 


ibj^j (^$U-L* A~|^ O^x J C~ib (jUjI Oj^y? CjJox^j c£j^j^ 

eAJbu ,o~ib lJjj j aju^<? y^y. jl ys 

i£ljlJ JU ^.t ji -kb pA j»U.x| Aj*|$”" A^lo j^i Ajuil l^*lj Aj 
ji tj'fa. j*> jjjl .Auib (^l<yS pA j 

[♦* i^l» j ^s^y c»ji_y i*sij ^jb oijS j tsjj* i 

4 AJu b AJvm 13 .lyj*. j 

oUjI j ybl jtT j »^L> ^Xx oLj 

Oj j 5 Ak-ja. j^ i^j o^»- <(ji ^yj-5 y d)T j i , c**«iy^ 

j L^j . A*ib AZ*y _^x. ylii’ Aj *S~ ±y j jJJic. 

L Aj’^Si^J yj»y>»9t~* A S' Oa~Jp aT" ,y" j^yaj' Cl mI JSC^vj 

Lj Aj_yj| ji -bl_yj *S~ J-ib «j>jjU yblx; Jjjlil c~«l 

yslstJ 0^-1 A^A [(0 j 5|) A^J^ b j^A ^>lj ji 4 Ai5^" <«- £*S~ 

cia^ai^a l*.w LI <k>yuv cJLsx OjLb <S^ 1 (j~“ Aib (Jo Uj 

^jj| . jT JjA y^ci lj (jby Jb- b J 

b«J I ^I^ej I AJ ■Jj b J l-i ^l .-i J AajLa |»J>I ^yb 

♦ A»«_vj^ > Aj j^£- j_j-^a.; 

^jc. ij^*iT jj^y i a j4j^ ^yio Aiy" ^a 

\w 



yXa*. (Jyi aJoJLi (jl «L!j L OlaSO jl J iS^*" kXJ*«l yJL 

(_£jyta yia I J-j AiaAei j 3 a 5 Xli-j Vy»x»a i ^9zijM*} 

, Ji I A;ji I Jj ya-j 

(J^»X L-Sb) * ji (( (_£jL ^-jyalj) (“y-jL 

(jyjt-J 4 A^ Jj Lv,w |^v?eXy) Ij 1_^5^"y 

A5bj j I Jo -u aj L5sj Aa J&i yl , O-c.b (j-Ls jJ.aU Jja. i_jl^i>! 

jjJl«~» (J^ ji <ybaly5~~ k-SCi^Cj (_£lAjyiy 4 oby. j ^ ^j-La 
_ 1 j‘-“" I J5C**«a jLo US'" la l~ I a 5*~" —o Aa !^.>. y-^l^* I 

iJljLil yJy ui**JlyyJ \ ^ Y Y l)L _)■> tSjjiJ^ C-**l £=ylj 

^ J*ji “M t£j.jy^ J&31 Jyal jl f*A)ba ajliuJ l= 4‘5'- j J 7?y*a 

y "^V* (*£*•' C)L«y ^5" ij^'J’* (J^ 4 * t l)~* i_ 5 J Lfc y~J L. 

Aj £jyi ^jL? ^$lAay> y y I jS~ Om*I ^blj 5*'- 4 ^ 

JoJa j^4~Jl$Ca , Jjli 1 ^-* (Jj^JaJ <^X**o <jf <S l-b 5 J ■Ax5L r > ‘XJy* yipea 
J J^Ly <JjiXX_a ly> Aa CalaLy • O-J |»yb.a jJt I J,a (JXaT 

Ij 4 ~jT a 5^ CalaLy Aj La a 5”~ cj*»lyb obLy ^jyA 

y I , ijb Xy».j ySPtJLa Akalj >-5 o j J y I y> LI , Ja I «JJ.Jy 
V = £ i • -bLva la (J^ 3 * L)T <.A»«y yy^-a (Jjl jLT I j I V CJa 
*S~ |»bL ,^1? j-i (jLy i i • y*-* 3 >^J-«I aJy (jbja y'y 

^'yl yl J>L> ^ JJ-.I y = YYini/S JjL-a ly _)J> Cy 

; b Jy JAljak (JjL^ ^j'y 

. t< 

A =—= Y*\ Cin 

Ij^yLy vjLy k-^XA I L (jLji j»ISLa 

kXj3"y«ca ^XJ_J LI . tjLy Ayj LSo 0_J^- I a5”" 

iyji'jJ y Aa . J ^_;^r 4 j I -Va yj >!« y y I — O La Ly Jo L-j 

.Jo l~a Xya».y (( L «y i) ,J^Jj J J JjS'La yi^jli- CalaLy o^lzX^ 

ojCa aj ly*A Ll , -AJLa L~a sU^^ye-a _j uJala obby a 5^" ^i»lia ^X*a 

J.^»l jl yVb a 5^ aJy w5ya yyi <^lj^ — Obcrton ❖ 

, * , wUv^s-a yy^a ^ 


^ AY 




£->•* d_^L Jjt ^JO Oolcj liuSO is_j^i 

£_J-> <i -o-0 '-^i £~*jl (J IjL ^ysl (^SU*T {$\ji , - 

J^ u~ £J-* **s> J* tSlri tS^ ■— 

. J*X J'J 2 j£&* tSlf* J I y {{<>£)) »- 5 d 

Ja.> ji lj O^Tj (jj| |»Uj Ol*^j JL»* J * J*^e j 4 tSiSLriJ^ 

.-_jj o^Lo jL«j j^" ^Xj.i 


f*S^ f*-“*? w J (^l*ViLa. lj J%jl <Jl:k 

4 1 j I I . >A*£ L 1 j ^ I j I ijj I 

^j»e --5 a^-ib A^ili jjfjllaj 0 _?_^ 5 d 1 4 » Ay oUL-^J 

45 "” -lO djy~» C-J_^~«o ,C*d aJ^iU ^ £jl (SjjiJ* a-U*" 
<^*■2 *4 4j-» jV»^-> •/ oT j, ftajjbr* J-* *aL. Ojj^oj lj ^mv 

• C^yb>- (*--• (jJjjl ^’jl Aj (Js’V p-*** w&aT 

•bj^s - 4 (J-*l (^yU- j^~*« *y c~J d'-k Aj^:j j~> jjjl 

L«^>) *y r_^-j A*J aj ^U. A d* 4 ^" >—^4 


^“j Jaii j Lsi dj>:$0l c.r'Ji-b .(^JuV ^ j-5 
«yj^l ^_j-<i) ^ ji*\^ j \j]p <ay jjt> i js*. ji^jU 

,*j£ <£± X 


\ Ar 



• (J.J 3 JzC-l?ci) I j I 

r nr = nk 

• J&ji Jjl (J-^l 4 Ij bj*Z, ^jI L 

h 

mvr = n 

* lijjT Ij g I iJ^ 3 )) l I j I _j 

*=4i 

•i.5^ ailw j*Aa>Ua ^jal (_Jj .iJiwJ a^L« l*slj ^jjl 4L ^ J 

^>0 Aail^. ( (E -■= hv 

■AjIa^L— jl oIj L j5"I I M •X .is.njtt 4aLt&l^ ^ uJ Jla* Cj^ 

^ Ijj ^JjU tal . Jjjli |»jV Ij ^t-JfcljLy A5"~” 

j ol ^£ju jjJ^a.^*«L»*l I^jI I^Jj 1 -"■«I jl*<5 i.T—<<-5o I Ijjl ilJliJ CJj£j 

4a^£a» VoT 45"" j!^J . Al& J_^ _^xt* j Ij L> ClUIjil 

4.5"" O-wl j! I *C^_^S S= ' Oj_^vS> 

aiL* j_Jaa -iaS* If-jT ..Ail If-iT jl 

e>j Uij I j ^ ajLv»a *5"" .aiaS"" j \j£j Ij <£ I Aia I_^~4 

jl La I ,C~»L> Ij 45"" C—£l*Ai V • iSjjiJ^ 

^jij } I jj 45C^ttSCub j I ^yUj a.} Ifi j Ic-T I^T *j J I" 4 

«5_^J a_^« a j&S' bail j J 4jf" {J-*»S^ji^i jl ^t-Jj^ 

\ Ai 



s jkj^ \ \ ^ ^ JL. iS~ < k £\6j&S' oUa jjjl <^iJi5*jb 

oJoj J CjUL*j 5~1 C - ~aA I ,cJ5" jj^tw UbjI j J ((uiolj^”"” A-^i)) uJS^Lo 

Ai*.o. ji ob!j<—4 O^wl*** jl lS* jji jil^j ol^bU. (j^_jJ 
^A olj~v ji j_5~^ ’‘J^' b <-S^*yS^ jjl^J JJ (_f j Jib 

jb*jl Aj j>ei*i j»l»l ^®jlj Jo J*£ OlI^SCu . jb jl O-wJ 

iSJjiJi J^O" I .M^S \ ^ V V Jt- j-> iSJL ^1 ^-vl bj J A~y»^i 

O l~>. /jj i * J-& Jj ((0>j Li ji-^ij) »y — Lj j I 1^-;-* 

oT ji X (fOj_>~J 1^^)) ^--^v 5 jJa ujwl (_£j|J»* 

Jo l_jX~0 pJ I ^|£]>bX*.I _J (_£jlJob A^yks j_j*^ fJuib ^ j Jo. bolj ^ I 

a 5 uJ*vi ^•vuv Ajbtftj Oj^i5-J I <oL) <_liJl*. I yj l Jiib Ai-ilJ - > ^f* 3 
J J^vLoJ ^LvjJ o. . Ji5~" ll)L«^0 t—T^S'iaysl OjJj jJ 

l^oU' cJU» ji aLL**a jl j»o*b‘ jjJo 0j_^3l j^iol jl 

, Jj L JA I^a. b 

jlS" jjj I AhV~V»A .Cujl^^) (jLifcO - Ia^jw*. 

«JOL!f~ oW*-* (^lA-^j a£;T ,j^t^j <Jj .C~*v! <jb_j*«. t-So 

Ai9^f* (jT jt (jfejbJ JA J_v ojLJ ^yijaivi JjJo j cJt** el^>T fJ-2 

cjj ^l^»lj) j> I • iS~ c~vJj 1 L^-il {jSj. u^~4 , ij-i 

Ullj j #}IJjI j uio.Lv Ijl^jT o1__jXj Jo b ^j»o Jjjlj 

(^1^ ^S" Aob l) 1^ b’ Ijt^oT j j jiiLU, j!>liT 

*LvL». JLv jl L»l .jJj_,5^ uiob' ol$-<t 

^-aI_^ 3« ol £\r**! j -Li^> cJ - *^ 

^jvj JL, jj c-^j \ ^ Y V Jbv jJ lj (^U>J_j-.y <SjjiJ J 

<^1 ^jLv j ^Lvl oJo I j jvj^ob jb'l jl 

JJJLa uJ^vjJ f»J-***^ J_^vs>I 

jJ <Sjj£ Cjj_j^ 2J j5ol i^lijO ^Oi! j_^iA ^AjJ p«l*vv» (J^y»l 

4_5Co^L» lO^O^jA _/_)J (jbj,J l^jj j»j*y JoT 

I^J_j-*j-L lj jA^j «Jo I jL-~ 3 ^ Jo jl ijj I lj b* 

. iJ.~-a.Lv (Jj-«v Ja. ioVjLcvJ 

^5LjJ^S I a5^ JjJ_^" jIaTjw #Jj! 


Ufl 



I ^15 


b)lj~=>- I.ljI a^» ^ I ,p±jS I ji lj 4jli’ c-s*$lj Au- Job Oy*5^\ 

I^jJj f 0»4«I |*j V Lj-o I Ojj^s ^A jJ (_i? *Lj l~» ^ li Jj o.ib» ^A 

«jb jJ (^I«*u5^" c~wjj. j ^ jj ^ ^Al_pc~J jxo l-i 

lj -iai* “LT" J l,^- 1 (js-’j _/•*» 

. JA -L*«o (** J J _J 6$jZ~ ^ y iL*~i 

( j‘ a l_^ae: jJ JAae^ if**" C^^y^ jl Aa. J |^jl jl Aa. Lj 

|»l*J Lj^ij £»Ij jJ ,Cu«i ^JjUaj ^jjl A^JI jb yyl Ax*il 

(_5^j (jUSJ J_}-laJ jb OjA 5 I t J j .->->.■< (jl»L C_£o^~3 

^jjjg) '-^ji T Aj Jo b yy&~* ^Jj , j^-JljJXi ^L>U- -Li jl ^1 ij^L^ 
jb jyi AstJil C-*-Ja i_il_ji J l jJ ) jjj£j_^A ijLL*-o_p b j! Ais-l«-» y 

»^La- j J j^jj Ajuil a5 Jjj ji L-U9_J A»A j A w - » t 

(jiji oUa ji oLji ij ^bij I <-LL_j jLuJjl jj-b; 

JI ^^-j AxJ I . JIji y IjjI J Aj j£j»c~f~) ^Lx»I Oj-L 

ji , Jj^ow (_JjAya _J j li$ j A-£j 5" b (_£j b -La- A^jI 

oljb•>. J jl aT" —La> I_^—**■ _jl Aj CjLjjL*-j jjjI o JAjI 

A^o I yy b <.»j ^-*j J ', -"^ jJ , J^o ^J ijl <—JA-A^- Aj L-.j 

y yy j <JojL JJjjj Vu U Ij AjwI j Ljjj I «Jo Jj 

^r“ Ij j_jjAjuil jt! LU - i "^J ^yij^ ^ (j 



1 A1 




islptJ jl Aox j i?beJ jl <U Aju£| 

^_>i (A"^ ji . ^jlAj 6 J^ C-5^* jir "" * 4 (j*dAoT 

J ^ lolji <_)tj*“ Aoli®j 4 J_^i Ajuil ^jj^-J O^J 

( i_j_^*"*-< olji olj All La ) («Sjjj olj i|) ^jj I elj Aj;JI . A' 3jj L-j jlij 
<J^ (ji I f^l jl y^ jJ I 

S-^j j-> ,jj I . Ai L aa l^a. L (_5 1 ^yr SL4 

(A^jj^i jL. j*A lio »j— Aj^S^ yt> Jl j Jjli tS^4J A>l^i Ajljjj 


<J_jA-wo b |»j 1-/3J jl £>L 644^ jl j_^a [»Sa* 

• A^C^> <^S\aS^ Uj Cr^ 3 (jl***^ I* ^y* 

*y“ ‘‘j’ljjj °4^‘^jAoLjl v-5o_)J 4 j*J>« 

U-xl AjlLI fjiji 4 jL5~~ b «-£o_}4 J ‘-^•b I^IaJjw 


£'>*» ji'ji _)■> 

i_So j-J . JJA Jl^i 

jl JU. (_^il^ 


I |»l 


&A 


Aju^l a 5 ”~ Aw 


j 1 b ^ <^ u 

U ^jlA^iij jlflil 



? A^ 4 A»»j li* b Lot <i«_j^j. j Lw.o fo-^Lafc^5 Asj_^c^ , 0*J l ^' J> -* 
A^b) *—^4 oUL-jj Oj^j^ao |j jjj jlilil ^y'S~i J* 04 

J ^ 3 J* J - 5 (j&-£ .^A^r* j-Lj « < 5 ^ 


* AV 







b J _,*^jI bjJU* jl AL^jla* <^Ia Ojl |! J 

a5 ^*j^a j (J^**«5~”Lj jU'T jl ^Ll^j lj bj 3 t_j| 

^-^^LUjLj jj?S3\ oliL-jj' jl ^JLiu.1 a?.}L» t_£j jjj —Aj .>jf c-aIj 
^jL». jyj^ (Jljbil i_£AAj^jl5 ji i j*£ps 1 J> t^l^J l O^ 

.JJLJ ^Sb ao^j j lSLz tSl_rf 

lj (jl (J_ji» J A~>Lj ,_j^«J (jb^f- oLrf-j-A^ AjLi 

.(^jIa^T ^k*. «jb ^jI ji Jj' J- 5 Lj) pJjjT 

j_^j Ajuil,) • CA«I oA> ^jaizJL** ^Jln^i (^Ijli L» oIa^ALI <jy5~~l 

APeJ IAs. Alt I y>~ lAAuA jl ^jLi b lj -l^a. 

ji ,((AA;b ^Ls ^JjU (jl (J^b b ^jLi I (^btajlAil 
^yy ^ u il^. oA; Ai j aajLJ j L*aI (JUcj jy a*aS| 

<6^jS^ ALUa* ol^jjlj Aj ^JjJt I J>t~* ^■l^rfl (jl J* «_)^Lc , ^ 

L&yJ (_j JM-X~1 (jb_^J ^I h j jjjLwwj ^yi^lk b J iStJjAi lj 

^JaIAj J (A“^Av ®AjAj _3^ A* • AAA^»j (JaIX Aj ^Jjmi i ^>yZi AAiS** 
L~~j _^A lb «^_jJ (£jj lj(^Ai5 I^j a^ la A-i ^a»l iA« i <A ((Iji jXi I ) 

a 5CJL^ ji o»««l jL«j yu^^s ^bj aJzju jl a5^ 

t-i^*-* t ^*> j aaa^. £y?y av 

,c~jT ^jj_^ 

i_^ Aj L^I aJ^" ^jI A jjl (j^l^A. b tjbi^ejT (jbjj b L* 

^ I oyS'\ .AjlAs^* Ja^j l Ji£ j_>ki {j^y* (^jW*-* 

(^aT” JklAJ j (jll^J (^UoAjAj Aj jlf-^b ,^'b^ yfc ji 

J^jl j| ,C.*ili ^aI^^CJ l^T *—J ^ 

(jjJoi lj l^Jj^^)l jiy^ l j^U~?cl A«A l _5~* J ^jXuil^J _^J 

• Aj ^ Li t^I j** I aj b J ^ lj <SjjiJ ^ y <—&j 2 ^J 

iA.o^i- (J^*i <Aa5^ Aj>.jj ^ A ^ A>yL><s AjULj Lj^aj ^Jj^ya.) A*»J 

‘If-j j >;SC!I ^il^j c—lj JSli <ojjj JjI» ^I^j <^ 

«aa Lb-j b , jaAvi (jUbj lj <w»l ^\^t\ t jj~j b (Jxa; j 

<{£jy v_il^?ejl oAjAj jl AU**o j La (j y-^S~ \jlu i b ^jiljJ '!< 

^m.AAA jj j j^sjl^S jl a5"”” ^Xwj iak. jl ( ^« r Ji»LAjj^^)l _j 

. j* . (_ 5 J 


\ A A 




(jb"lit-Xj_)J Jx£_» ,_^*- Oj jSj\- 

c~s»ilj i—5o ^1 L jjU aJjUw* ^1 j - p ^* 

-»** J -5 c ~'' t/ 3 - J Jfe*^ 

ijj oJjL ^yib J>ilji’ j*Jx c£o iais i5j^£i‘ (£bj 

I(_!fj.} Ajuil (j^a I* (Jla yb j-5 lj jjj *c«^l • A^jjl oT j 

Ajb Aj^£a ^f*-j-» ■—I jlij Alai jl lj ui^oulj ^jj-1 • (Zy > (j^ Aj 
Obej-^j’ J 3 JT Ja JJy (jlj I I_} Aii-*-» ^jl *1 -il-i 

. Jil^a (jl^Uw wLx5^ yti j} o_^j^S 1 lj _$l 

A»*^La jm jl Cj-ilSJ-i ^l^«l (J.alAj |» t>UA j ^ Aj””” u«/ 

jlilS" (Jal.5 A^ IfjT ^ji^jla lj 

(JUIT c~»btb) Jjjlj j\J jjj (J_^L> C~»btyOJ Jbjb 

X, « 

.( r X I • _# cm b c*J J^U. Uj>' ^jjj JjU jy 

T 

liXcl Ut£jy (Jb^)) jjjl C^be^iJ U ^5^I 

, I^ ojL c (jl Aj j ^ Lj Aaa *T -A<l aa l^a {Sjy A*»^! 



^ A ^ 















-kb IJ£jI • OmJ O^jjl aL«l»j cj^ 3 " 

A*~f- <l)bH Jyi k J p-r^ cJ-^J pfj 

Af^f- ji J1 •**$ • py) b ^ £>* 

jJ £ I , A**il oLkJti ia». ^ I t ^ i l S ii 

(JLa* ^j«C ^«1 Ajuil O^c-Lj A^**». £jb< 

JjJj j o^j jj^ lj jjl Ajuil ^l*j -Ll; A*l_^^. i_9 yxJ~i Ol 4 

.oJ a-uT 

( U • o — 1 A T o ) ** cAr* 1 * olij >U>J \ A r t l)U j-i 

(£1^1 *^JU U (JjLwj b ^jJoji aI^mJI.) (J-L^i ajbl— 4^+Aji jj^Jy 
Us Aj LmJ a5"” *Xl5 lI^o b . "-.,.l^j »r- _■ ^41 a .ijj |B p jm pi^Ji j*£> L*»j 

^ibj I.A*. Lifc* i£ljH <£jj* Ajuil y* jrr~~* J *—’ b ^ js***+ £jsi 

Q.a; lb—i s '^S'j». (j^Jl? ^~£> LL* i— Syj-J ji • *S~ ^ *^b». Lj 

olji j r-j_j-»l (S^ji b"^ *^-^'y* oV^L«-j {JjIa (J^-*y b 3jI $ 

(Sj^i ^ J pz*^~y* A*y\?t~4 lj olj ^ j~*~* (J- 3 *- J ^ 

b aT j^_o I A~j . pi_)J L»«> »L1-.«uAj lj fT'I A^»»*a* wi*£ , _ j f»» J 

b J_^ A^JSl ^.-j L jy AjwI ^t^jl ‘pA-y. C^S'y*. pi>y { jfjyL* 

• f*rf~ pr) 

A^«a. CiS*y»- b lj O lj ^ yr ~ ~ * £ I aJ ^jjT" U (jbb 

b j . jJ <_£.lUaLLj ^sa. ^5"" eH j' 

b A5^ lSj,^ O^^rr* b * _^jj ; J^ 

jb Oj-4 b Ajuil j Ubol A5^ I 

iJ^lLwjIa aLju^Li Jj . Jwjb AJL*^!^ C)bi) Ib-J tJjS- l_j (jbj L^oi ^yyi yy 1 1_^». 
(_^jj olj-^ ijt-b i ~~i b lj L -^b J Sbi — i-^Lo t (_r"Lj 

£psp ^Ji) ji Oj*^i lS>J^ AjuS) jUbol ob-»— 

. c..a. L jiio J ^ O t _J--> 


(jl^b jl C~tvJJ L* ^ 3m< “ ^^ 3 **^ a ‘> g 4 b J — Ay>!< 

«j® . (T-?* - * *—J ** ' * . •?* " jV^ 1 labu 

sir William Rowan Hamilton ** 
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u»* 




JCtib mm JU j* (uAv-mi) 

6 L ~»do ( * yJojJ tlr" O' j- 5 -OLy oLL 4 j Ij 

LijjoSis, oT yj l 56«}V5~~ <-£jyJ 6jjJ (J-<^ j o-AJJ 




J l& o Jo Jo jJ ^AU ou lwl * ^XjeJ 


al^Uli ji ^il_^- y£o jl MYo Jl— 4&ol L ,IfjT 

^bby-a. i-Tji <^lyJ tj 6j>“ j jj-i ciCJfJjJ ^Jjjj 

Lj>o_j^x 5U I » ?\'i—' o-UJ AJa l__ Ao^^a- |^o !)j • oJjj Jai.-». I o_5sl)^j 

((?-L -£ ~J- a» jJ Ai _j^>* jT 

y~»l jl i^l aJUL j J _jl MY® (JL*“ y^ljl j J 

c5^ Sj*^ t >* A .^"” cJl_y> jl A^y* j tSj^j-> **■? c*~J 
Jiji \J{ j S$j> JiZ*** i^jU ^Ij^I «jbjJ {£jjiJ± jl *£>T 

JaSi Aj rc~*-l J&L* A^vv*A *S~ -AiLyi 644 *j a^l.i 

.((6^ j-^ 

jl ^ VU. JilV c~J pfi JjU ^Uo jl OjL^i jyla 
Ij Oj^l* — ‘-£-^1 i^*y .>£?• j* j^ J-* .6/ p-J 





h h :i 



(^ly Jm* yal a 3~~ J-i AyyU j £*3^ _^aj ji 
. liZ£-l ^t>j oly^y"* Ol a 5 tIU**l a«Aw ciy b 

— >—5Cy I (_j-Li a 5~~ Q../',l JJj (j~^* J C**j y yL» |*f“*i ^ jl j&J^yi 
(jl-b yjl ,C-i*l AilHaew ijLf- j*A yJ ^a*y» ‘-^s*^ cJU* jl 

jLLil o-AjAj ^lii ojIyoJb C~5""^a» AjjTyb a5^ C*«-U*-4 


Ojj oLLu!T a^^S"" Jjj Ljt j 


(_3^* Ayg y 

l *-“ 4,Ji ^ i/A <55* 


.Q.«l J (jLoJo ^a Ja ..^ LJ ^UuS^I yb (_ji* jb LI 

olj j c5^* O&T <Xib j&jiSjm b t jp. ^ I yjy _y> jl jjy 

Jj 15 olj^ yj I b t!)l (_$bbo^l-bl a 5 l«4ii jl Lyu_™3 (j! 

^yyy» (ji I , JiL»y jyyiaj lj ^a*y» <_ylya. Ajb fui~u.l A*y LiLj 

• o-J ^y.y |*j’l l^J jy^ll 1 c-5"”ycj i^ibj Aa. Ij 

|«iir = “j j* y Uw 4 ^A,=iLj tsjyj i J>*> 4 

Ay Y bjyu ^ —.. — I ^]a9 a 5”~ ^iyy o JA UL» 

tSya* aJ^j — JyU yjl LI ,o-»l A, OjyoOl Jyl» jl y<S~ 
<J-ib <jL* fLl Ojy£ll t$L«jlJj| jl y^tM. a5^ o«*I 
lyijy£3l jj)^.i l^a. a5 ^ .}^5-L._j j^j»I (jy5 I . p*jj_$L< ^JsLej 

Jjb OjyyaJI ji lyj <d~»l /jSL-* pj'l OjJ ^ J ■> ^ylji Ojj^ij 

(J^L u^i^* t/b-^ j' f«j’l ^ -ij-i «•>!■> ajlf-l 

^«jyjb P»L>^) (_J^I oyixi^j jjX- ^ aI^U l>y)I jl .»A<£b 
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^ \ T 




P'ffA* • iS' 0 W>U. j»__ji-*-* Lji u+*>*i jt a!T* 

.^jtoj ^j‘l ji jj_^53l 

6jj^ _>•> <Sjy. >f t {/■*•* 

Ail^A-J |*Apjl *U w < j£-> .iwJ^T J ,<SjS^* *SJJ f*f*^ ■^' 

l^-i I ij <SL--j Lo Aa^xS-J I a5 I^jj (AaL aaaIa 3 

^5o J jl a1^?L*. (_£IaoA>A> iA».J^A*w» j «u5w* jM v wt L$3j 

L^ojji^OI a5~~ cawj’I^j (JI-5 lfA»l l«Uj’ , a jSL~^j «j^s- ji Ij Ct£j>. 
aT ^l^-il Oj^yaJ a£3o oljj (J^Ai A) Jj Ajli ^j-3- J pjl j3 

J >A~u<l jz 3 ' . A»*^»S I_jj>» Jjo Ijjl 

A> L Lj-o I ij^S'j*. jAaL aa jt> I ^-1^-»l ^ 1 C- * " !•» • a£aj I ol 

a***aI ,aIA jj Ij aJ^I*_* jjjl ^£ao j-i .aaT~ c*«j*yj 3~* **-)aU^» jl 

• jJ^Uw oT 

dV r m 

l?- + -^r[ £ - t/ W]'i>= • 

Uiia_j Ajj^jiwi ^ jjl Aj jU aSCJLwS""” 

i_y^ ^ J <£j& : *~>~ «^>£jl CAwI J 3 ** J CA«1 l> 

# Aj 1 a ^a ^*4iL«#! ^»k^ a La^? a S*' ji |j 


\\r 



|».jfJ u li jAjul«A 4-OJ v_jUv. j3 A5~~ ^3 Ij j3 

Ij aJ jiot-A Oj*^j |^5I L a£jI tJUk. j < 3^«i aJ31*w a^~"” o—l 

jf~£ (jUJ jl (£^yaj jjjl A5^ L (^jj- 5 

<^jj!u^j j»Ji UejIJj _y& ^A -kbi J pjl*3jJ beil oij^tA *S~ ^ydjb 

l^a- ^-ol-U a5"~" Jj L-— ^*b (_£j|>W 35”~" (ji I lf~o . jO .- - i «3j-J 

OUJ jjjl j3 . J^w J 0—1 cA-i ^7*^ ,jO»» oJ^JjJ l)U* 0 (jt 

, Jj L* jy* ij fSj ^~ 9 j* ( j^ a. J* J AJ 3 1 «_j (_JJv* ^A 

a— ol ji >!< l_5Cj_0I^a d)t—> *S~ ax—j ^oLi— ^lAjjj^jj tVb j jj 

ojL5”j 3 U.j^A ,JjLs j> c.£oj3j!a i£j3jt$. jl *k*i o a-O. d)bl) j3 
i"-«*>-Ij -f j»^AA <4 _^jj3^jIa (_)Ijjl^Xa. {Ob I jj Aol~> J Aila.3jj 

, ^ Aj Jij^j o Ji i 3 OOjj jJUij A«dL» 4 b ^7—^J 3 - 3ja. 3 fl JJ <AjI?cj 

A—1 ^ j—fc JSoi JibiJ jl ±S~ 3jO~j fi *b3 <OL^j ^^b ^3 

AJuJi j-3j O'** *bb»3jj <jbr* j3 O—ol aT~ c—I ** ax— 

,0—1 «AO aAilja. aLJ j»l^ J 0—1 AX—(1)T j3 (_g^Jjb 

Aijjk. 3 jj 3b A3 3jl—~• p— j 3 Ij tjb3b ((jU«j J^j£ 3 jj* LjI 

< A^x^l— aIzjO''-* a5G jjLjLa , o—I «3 jj b d7r^”b- ^Ll 

t-£j3^j oT (JUI Aj ^i'lj j3 <U I <3_^~I J^jL> OULi <j-L-*^_j 

1-kXj 1 j 3 .Jjjjis dp^ C~wj3 J^j3_ r 3: «U3l*^ J~ J_J VU 

a 5^ cJlj5^ j^tS' d)bjbi A^li»j L^lo^dj c~j^Aa (jl_^>4 l_/^ 

ibI t?f- s ijiJ* o' j3 jjir I 

l»j^-A-) L VLx djbiio jjjl b jliA j! f^-ji ,0—1 ijcr-?’ 

h i-5o^o ojI? oUa fi~ fo-l jjj&\ <*jf ^1 m — J^> o«.l 

Oj^^JI —Ej( TJt ji Owl oOi aT" o—I 

jl ax—a aX^-U —x <pj’l j-^ jT J~obo tSjV^ U( x ) <^'1 

0—1 ^^7*^ d*~*' j“-5^ •wJ_^iiv , bw j3 3_^._jw oL*)Va .L)j_yi^i! 
I-AXjI j3 {3_j5^" 3^—~«j (vP* U~ ^ 4 bJl^cA L<l < _ __ 


\ ^ 4 


Herald ique * 
La Cite** 



C-iLma- jLliei j_jltUoA \J\ C~J 

,c^**i ( J. 5 ^Jl_^jjj *S-\i *jL« <UjL*~> L)1 j^Vpzi «*Jf" c~4«I 

lj" ^ii -y l . }?*L ^ l|) L AS^ Cm« « ) i *WA J I jj (JSCtC-4 

j c~*wJ j^UjL, ^a Ui’lj «- A;A - i jLL ( psi 

, ±Jsl ji (jl i_5~*^ 4 ul*^~^ l*^~jf ji _^5 Ca> 2 j*Z ^ 

1 Li U Le£ A^y3 ,^A 1^) I »Aju 3 r> b 

Aj (jiJ^jJ jjX. i>fj b £jb' • ^aT 1-5^p lj jjj i_-JJa^ 

J_^9 Aj 4AJI <.AA Jj-i ijUU pfj I j.i lj Oj~£3l cS'y*. (_£jxl 
jUJ {P/ik} ~? {^nife} ^ J? JT* (^U ^jj’L Axil jl Jf£. 

j^~> lj rtjl I^««J_$jA£JI ^S'J»- Oj_£V» jA J .i Li I , .b^l.Xw'i 

^jjLw^ jl fCj L hJ AiAi J I ^j t-)l w \^Slj iS' j-Uil j *Aa*1*.^ qUj 

aawT jl jZjoy* j Ji oiL, (Sjjb [♦^oT <-UaT~ J.*. lj <~5Cot>L 

. jjSL-* <—f^o^j~A (_£ Ia L lJC^5o 
jl j .uxiL ji lj ^». y* iSj*jl Aij ^ja*- <jbb v_5oj^i 

.^AAwlAf* jIaT" lj lo_yij' C-ijjT 

,J-U C-**-b «j L5o CAyly-t I LI 



(j^UaaS'' (_j"i by I 

ajajT ^jI^j ji j^“ j.^4 4 L**-* «a5~” -LaJT” a> 

j^Jj 4A~j I j J L.*« jj ji,n' djf”" -bA^^ «-Aa LLj aE^ Laj J -Aj I aJlL»«J I 
OI Jj I U, t B ^La?c^i ^.Si jA j 1 JJ' .^jb ^ At JZlj yjs 

JusaI^*- jiS~ j jjALj -b^ 1 < ^jSll \S^S~ jjjl £\ j -aJL -a»a l_^>- Ij 







— jr* Ajcwl 1 4 (( JCib Jo U yjJaJLsI)) a5Cj I iS^ji . 0»i) 

4 J>jy=-y J C~wI A. =o o • » A jyb C*«! 

ojoj Aj Jc5~~ [) ^a* (J^A» ACoI jJU 

j£ b cj^** jy-s**^ Lili> I . ^ ^ = v o ♦ • A) 

A. <Jy4 4 y^Sjl A*Jil A^*.J <-£j ^Xij jl .Ij&r* 

jl yAo a3~~ c**«I A/ «Ai oAiS^ly Aji^il (J_$l* lj 

Lui'lj «Jcl «jjl 3 IAjui! oJ-i a-Ajlj' Ajuil jji» 

!c—-I aJjI Aj*Cll jl « Ji £J**)) 

«j4 jj l A^*?y jjjjT 4 b Ajji^. ^jI 

jlyAbo >|< {J* yl oJo Jj tS^ji ji jAjl (5l^jl_p 

(_£bt> Ajjla. jjJ I ji l*(l_$ , J~*^-$ < Jyj 6$jS^ 

b Co Iy5”~ — #j j jl j»*w Jo 4 v = ■ ^ J-v L*d j A (Jjl» 4 y^-J ^ 

aj jSj J-. ^1 .AjJ' !»-»- jkl ji E = hv iSjy I 

ijy?b^ bejl jl lj 4<ol ooU^I i»jJa (^U -$o I 

b J_j»» _$ (- (_S* 4 al c£jyl JjL,_^wj V C^c-jmJ j (P tSjyl 

T 

.jj y**~» 6-xzS^\ji E f ^ hv f 4 •—**•! (Jjb«^» ^S' i$jji\ 

CjAy ^jCC>- jl jXi Job .bV 

miA 

hv = hv + P +—-— 

c Jo Jo CJJyjl JotLo lj ^ E* ^ jV I £ I 

aJ^I*^> jjC»«^ aJjU^j j oJaUL* 1j ^J^lj^j j'\ 

c jj5j~j jj>v« ^jaJUmao! 


mv^ 

hv = P +- 

r 


A^C;sXJ jJ a5^ 0—1 c 5>I — '-£l)jr5jl jjl b ijiji Ij^jJ yl sj« 
jJ^U. y»~a» <^L(-J_jyS0l aj aJjjU’ jy jl t^J’yl cJIaxjI 

. |» , 


1 ^ 



j ib ^ Oj—L j A'Ak^* !j b-wjbjT ^jjl <£j 2 _jA 

t * J jA j j ib j\J <*JILj c-pcj (j «-l£ «a'Ij 6j>53! __>& «lj 

oJjtUL* 4 b jj* oLj^». ^iLc 

\^iji j jl) J ^ b J* 3 s * b a 5~~ 3^ ■«>■■— OI j I b A* Oj^-ya^j I j J 

^L o—I ^SbJlj5^ jjJIjS a 5^ |»_jL*o ?j*o5’"" aJaUL* <-£Sj 

aST «j IAl jA IfjT aS~ Aa -wo oj b» I 3 0 J—i l^O_J^«^j | IjPtoSC^i j I 
Uba* 0—1 jitf J«i OjL jlJu. j 3 OJ^SOl ,-U»io JUaIj^bj tSjj I 
JjIj,^ Ojlo oJb* i_£j jl \Jl Jil^i b ^ AtLj lj 

3 fcjCl^ji ^ybbjT) jJ j! 1 _ 5 &J yT A 5 oT b j 
b-tf q* J>k) «j-*» (.Sj^i . (Ajj Lj b lto* 

L oJ J^U* X = 0,0 X \ • cm = o o. » a 

he \,\'( x \ * -YV x rx t • '* 

E = hv =—= --= 

X 0,0 X \ * 

= r,*\ x \ • "' Y erg ^ r ev** 

o j&j! i$lji) <aJ t jS’ jlaSo ^1 ^‘1 jl jj^Ol £js» cSb* 

J b-r* fA ob , (P \ • eVO—I j*j^ jLLj 

:oj£~. <_-j^ -uJT ^L^l ji LpoT (<£^*1 0->b c—a j! jjJ^) 

. ((A ^A jjl-L*. l^~) I 

jl-Lj-b lj {J&i ( X ^ ^ A ) ij*^i I X*oil 

pA Jj'-^\ jl j Owl jjbbj A*‘>ja jl jA «3 — Lj yii l^jT 

A >-• Owl \ l J&i t^loAJj 


jwJ _J _^l Ol OjJ^ Owl ^A l^liO — O^JliJ A.lii^o ^ 

jl?ej lJL «CiL) (^LbaJai j| (J^wJ a-U^” (j^J ^LtajS 

L l_^jI ^jLb (jl_^w* _J jljjJo eA*i ^lol l3^ 

. j» , i_J^J {^J I -i J-wiCfc j I J 

,o—l ^Iaxwa u5o^J j;> ^1 -olj —oJj jjy&l— ev ** 

i-wT Oj^^l i-5o aJ*” t5j'yl jl*^L 'i -I ji ] ji —*J <-5o 

.j* , jljS olj 4 -^Ao.I _^i O’L aS" 3 -^C— 


\ \\ 



alj ji 3 AJjJ^~a il)t jl Aobljl j JJoLy»o t j'^ixi\ AJol jl 

. JCZ^s-» j aJju I iS I J I l^-J j ^xSO I 

^> o J»» pc-j ^*.5 ^A ACo I j I <_^»j I a J Ua t_) lo^a>. AuJ I 

^.«*L»«I aT" J (Jxa*~a LI o_^-~5 I la a 5 c««j I j| 

^3 A pJ 1 La a 5~" (^la ji&Zr) j J • Jjb JUiL»so ^A 

^>L* jjjljilij fCU*£b ^ 3^-3 jjj t£lzjlj5~" >—£o JaJu JJp ACuiJaO 

Ij A*ail aT~ aj^jV «*£>j^i jjij LjT 

fJjAjLaj oL>I Aj IjI fOI CU*sJ=> J <*jl%S~ 

.XL 


Jo b Aj j^a. Ij CUa I_j5~” — AotUil j ^IjX — A*«il j^bca ^»Llo ^jj| 

?jb ^T 

ji aJj^«. ^ lxal_jf~ o-$Cot>^ aj -Uj l^o». U j^ 

. CU—I a-Aal j AllUava jjjl (J-'*' O-X^S- 


?£>•* ^ C—l «J A ‘ Ojj^l 

< ^Lb XI ^*J ^ib lLz^L <ybjj jjj jA La a^jj^UjUa cu**jJ 
ji jj_>z£) I A S' Ia eKx-O j I iaii L , ^..XCX j£$ ^A a) to ^j I j J 
eS>JU*J <jii" ^jia ajLXwl X^ja (|C~JL*i J j^)) L^oT 

U «&ZaO a5^ ^XLXLj ^ZJ j LI .^jj^zSsJI i_^£bj t Aj«ai1 

CoL-i/p y-jxz*. aLsU^Aj bj^^^ll l!U.«.--L» A.l...««.a aKi I fXlaXZ AZa.L Aj^5L. 

t A&J«a oLUwJ jl Ij I 

j j a5^ Jo Lj o—Jj L^-oj yS3 ! <SI»Sj jy^> Ojijij Jj' sr*-^ j ^ 
(_jlj|j l^ol tJb. ^jal jJ . JJlaAj; o Jo Ij tljJj 1/ ^ \ • • * • jL^J ^il 

cutjl Ao'^ Lj iji Jsus a 5^ y =?= o X ^ • Vm/s cue^ 

c5jj jl CuJj^—~j jifA Ij 1^-jT ^a (Jji> ,CU*al jJU^" jjj 

\ * X«* • ,\ A *Ji ^l>b a5^ JjjT CU«A> jl>C^ /L = — 

(Jjj^j^li j «i l^«j _j^Z^JI A5^" i* IJ La J , j«J I ^bajljJl jl j*S^ Aoj^» 
, ^-J^ba ^ilj oljJ jl b 1 -^ Ij L^ I La <JJol~a j Ljjo I j^iXaaaa Ja9eO 

• •Xii^j-a (_}-«^ ^j-a (3^* 1^*^ I JI J^o j J 


\ 



a 5" JlSLysr* \ .'*cm/s jij jUi Ij j_^£JI 

<-£j jl AX«0 jjjl <6J^K *.j . • f » 0 A £7j* <J>b 4 C**»l 

J i A^”" J^^IsjLA 1,1'.«J ^ oSjS“ J^~£ Ui-J ^ujSS’ 

, Asj A$C«** Ia Ac j I A*»i I (_j,^fc«^ (_£ Ia 

^ij^i J«> ^5^ (_5f*J^ ‘-^s^l jl 

£>* Jjk uivw jl <_^UjI Aj" Ij JJl JjSji J\j$ oJoJj jjl jS 

o o*jjj (J^IS jJ ij>k . ^1^ t-V-iL J~>S' «<A£jb 

Ij^Ljil Jab (_£Alc (_£Ia i^SS^JSt jJ Cl^-^»- C-**l |»jX**^jl j i^A 

^Loi ,-X*ib Y o • • A jl (j-^Lul *5""" •*!■* (jjj~s>* 

P* l^H J *^-l i • “*cm = i .... a jl ^ 4 j tSs^k 

L lj {J"3ji 3 L*l 4 -AO l_^l <jl_yu^ Sr-'^'“J - ^4r* 

^A | I j I^A j I Ia OI S b«J I l_rfj *A) ^ lj l_j~-*J ijs^ 

. (C~.l A • • A ^ ^-*2^* 0*3jl3 5^) C~J 

lj ^bcjl b »lj^l (jJ Ia b i£jJj i?lseJ jl 

^1 LjT ,j*jl jl *Uj j*i o* J*i ol_^ Ai4 Ij » f * Y A 

oAaUL* Ij l^f*^ I b* J*J A5~^ ul w g ? ijl-Aj 

uU«l (Pj pjl ji UJr^^l (Jb»«jl <£jjj! » a 5~~ AnJI (Aj 

(J—tJb^ i_£A^.I li’ ci^di Oj^501 a 5^ (_$j'_jI) cJj Ojj^ll l ■ 4 bj^A 1 " 
Ia t««^wjj^ b*l , oJj \ • 

. O-tJ C-Jj ljj_A^II J IjA Ay» Lj^aj •XXA^s^ ' - ^ l^jj^jXSCJI A^** 

**^ji^* j** j-5 1^1 aL^>1»^Aj pj| b Jjja.^ jjl J-* ((C$1 Aa^IIj) 

Aj AscLm,! l^ I A5"~ j^a-J C-*wgi jij 

t5jl^*5^S*" I jl ^"”" *-»-**I j*b»w4 l^ r ~S' (£j IAjl^o jLtf- j olji 

•All A~,..J 1I lgji • (• "*_J^b-»J 

jjiwJ A»Jj-> \ ♦ li' a "^4 l * A b 0 obi^bul aJ Ij ^4->il 

. AAjUj oAaI^i JcL^b j^j’l jl 

l^Jj^JI J\ji 

, (( y^Uaj')) J-A oliU^I jl (5 jL«j jJal J Oj>£M J\ji 

oli^lyaj’i) aS' SIS' j 4^> o-il^ c*mjs 4 ^ a * £ I I-^j 

«^LI (^IaJ,jL< b Sa3 


\\\ 



4 (l A A ^— \\o\) *fr*± 3 * Oy^ 

<£jj «<ybi— Jj» C*5 ^^ ^jbi** .^bj \ \ X Y db. 

A^j'^j <_£i Aj^" J&"" _^Ji ^b**. b)j_/~£«ll A£aO (-Jo (_j*U«io1 

Si _^*«ljJ! jXJIj 1 \ | o lJl« ji . j-i (_£laA*li o^ka* Aa^U 

<ji' aT ^ £* <SjjU* jUT jl ^ Ojy. 0 £'\-* bi j' 

6i' u-^J^ .^•■ 1 *• <1)1 jl~* lj bbaAjeli (_£Aa* 

Aj \\ Y *\ Jb« j^ jl .C—2lA& l)IAj (Jj Ajl^ja* lj Cm&IaaL; 

J 6j>i Jj^b. Aj lj ^a. ^Ujbj-J ^LojT ji J AjJ - ’ ^ l^Jjl 
. .ilA oLw <£j*J <j0^5 jA Aj j^ (♦*> J (-Jolj3 u*^lr ^ - 

.Joi^r" (Jj-Waj' l^iT ji lj (£jjijS £-ijJ lj*- J (Jjill b^iT A»A> 

Ixjvl j bI b Uo (j-^jLil 5" j^ i— **S j Lj >bb& ^jl 

j^j^- O^JT j^J b |^)^il Aj -i_3j_J j! aJl*sU^J _J A^2 

. A S' *^b* ^jJ^ftJ jjiaj lj <Sj_^jA A^>y (^ A “\ 1 

(jL*A j| _j| Aa*jJ All ^o (_£_fJ-JA 0 -$ = >» jl , (—j ’ . 

(^AjjJ j C-il^ jl^l C SjjiJ* A-oyb C~~j ^yljlji A?)bfc J bc-T 

lA*^ ^ J&A3 Aj fjbuJ^jl ji b ol5)L jl j*i 

jIjT jl j*i o\i*J&\ jA . a_j*J <jT ^bj 4 ! (S^ji l?IaL«-j C^S' 

J^ajs- Oj^yaJ ^Aa^ Ajuil b oLj^bj (jj-.»*J . ^ J 

0**^ (•* **ibi .Ajj a-UT ji J ^j^T tJj^j J ^5*^5 

IjLgjT o[j^o bT A5^ y^ y* jl C)_y <**j ,<—* ,^7 

/jJ.S_j)I ji Aiy»lj^ bj^2j ?C^bb. jS* jL, olojAa 

i^C-j j^ - " (jT b Ajj jAJLiblT j*bj a 5^ cJb (_$la^b*T 

^il. rr jj*» j>^ (J-«^*jjI aj^Uw jjl ja iS-sjji -bj^ 
L^u j 1 Jlc j LvO j j^jJI Abj*»jj jl ab» _j3 jl A*j 

^bbej lj ^j*Xj I Ajuil jjil^J U;-0 A S' ^jjT C^Aj 
b l^JJj^Jl Obj^ei' ^>1 ji A5^ l^jj Jjj {J *~L tS>^ i>i' 

,(^ j4* “ AJb»S jUSa) AjAj^ Qj**. j ^ o • bj 


T • * 


Clinton Joseph Davisson * 
G. P. Thomson ** 



A *o } ♦ A cm b ij* LjjiJ I J^l> 

, ^Li {JjU I obul J i ySii I Ajuil J yia b ^i*j 

4-ijjj j ^ 4 -.l- « iC-f-b £j?" C~£b.>L> 

iJjjZ^H aS~ £jS~ C*0 b (£j I 5 - _f»>1_3i jl iJJ-.-l (_)^aaa*j 

jl ^jaJ aT~ J^cJbj ^1 ,C~J jl CyLfi 

J ^ J , Ca m I I ^T"" lj^ '~*i b (J b» Y 1 ' O* tuJ^ 

(jUbi‘L.Aa» 0 ~a«Luj (Jjjj* jlj iy~ jl jA j -bJ^j (3^*^ 

.JbJbi^T 


lj) l_j^. 

^b' c«£U 6 '^u Ij («psi—<^ b) i|) ^bjj ui^w Jb&*jA 

C~*‘At jjJt LI . i^lpcCJl ^9^lvxj' ^^0 j p5”~ jjlaj 

Jibl\jS" <_SbJfcL «bl£J (jjjL^j 





^j^i q c^~«.iaj (»At c.» « .bj ^ ^leji — Kj^y* i ~^y^ 



<jLb eSo^J jl <-5oly J Ojy. ^z^L4 y • (Sl$JL, jU-T ji 

( ( eiL ojb ji ji.>• * ..»)) ji (jlib (_^Ljj jl CjjA^ «Ljb j 

l^TJU \ ^ Y t (Jb. ji Af” ijJ U. t j-*A ji eJjjd .Abb jJ-iwJ Ij 
^j)Ul*?l AjJj^ l^l_Z iJ-i J (-f* jJ^jA J Ij'T j ! (J.J 

J ojjj^ oT <~*jj*~* ub:. LL >b ..Li «i_z jl £> (i^Lilj^ <Jk-J1>L)) 

Lj.»U^« 4.3t c*5^m (jl ji (-U-jL Cjj^'l l&J ju a 5~" ^yLilja» 
Jd I) * J bT Abd». J*jd | -L Oj L -*.<» A*du* yb j i 

I * -Lj j£j y*j liLsi ^a L-i Jjj L& y_j ((jbliT ■ ^ - -'< jj 

cX> aT c~JT jl ^ijO i_^-> IjaJ |t$l I -L-* yJ I j I Li (jjij I A>y I 
^y j£pe*« L i£\y * (jj I a*a L LI <«xu ‘ .«iJI -L-< j L.^.. jLj (jl (jI^-U aS””" 
L (jLu L <a 5~~ c***«~>l ji aI l .-* oLT cjjAJ* (J \j~~i 

iS~~j ^ylS^ y^A IL jy& LI <^jIazmJL Ij i5^L>j jL<»* oL*ilj 
. yAi £y*y oijS~ ^jJiS jjiai b oL*Jlj qj I aT" 

(jj-ji^ L L jj^ ji L^JL c~£jf ji ,j*j jj^l (_y=- 

(•-»*?“ b S^Jr A^ii^i i_SC «lji. L «[p- hj*jI» a*^ 

lj ij^. uUml |jj«j .o-« J Lb(Jzz>^I j ax*^a jl <___—5 ^—* a5^ 

.ijb _)J o^Lp- <k ^ ^b 1 

_J — (jjz^Jlj) Aj^lij ji ^A AX*2 jy (j_p* j-o jj^l 


ia—jJ ^yLJIj5^ t_Cd|$L ji c—«l ^ij^ji-i—O^ i (J-ifl^ 

,|» .C—.1 e-Li 


r • r 



aXljl _$ Jjjlx X_jo.J L ^3 jX ^jaZ*w» j^iaj (S 6 J ^ !)) 

ji *?« L 0jj$3 1» . l$jT jl (Jj jl Ij x^o. ^jlx 

O^^*- <*■■^xXtc^ws^i j b J1 »-co I aj (jL I x ^ LjJ L 

, Jo X ji ’ " -*■- I^V 7 (_J IXjLri |* X^)--0 Jjj IoA 

f.Ll (_«*wJ ^^JL- £**-? I <«^5_}c* J^ \ ^ Y “\ cJ^“ jU-T jX 
J-i) x y jjax^*v« j l-Ao. ( ^a jl l«*> j^S"” i—£Lo|^L jx fljL^C o 

_jA yi jLjjo lS* ,x_jj Ojlix* ^J $j oLi ,b—« ^LLii 

Ij X_^a» ^**0^0 L (^IaaJxL^ _) Qx»l aj X - ^5"~ X^J ^jXa-b-i 

(^xlaxcl ^j^L#! ^5 oj xj-x LI T c»w^j xLxcl ^^L*! y ^a 

*0 x L»_j AXu Ovulx ^4 i£$jL9^ 4 fc'j. ~ . i i..j aS~ 

, Jj5""" ^1 IjPbZmiI Ij Xlyu X 
LajlJo’l oT Jsa9 *Uxl*_j jX tS' Xjj L)l OLI^a 
• bj lao . Jobo X j/L axlx j l_^5 CU^ ajf.bl b L-obw 

«*j| jX Uj>£ll (J-LI ^jjl .IfcjT OJ-2 _j 

«_iAa. <£jj£ jl <o««J uX-jjj Jotf ^_j*»I *Lf~ (^1 ajl-b'l 6lj^«J Ij 
<X^j aXj5o aXlaZ*J •* |*J^>< jl ^^XjXjXi I , Xj5”"* 

ojliXil ^Jotf pA jb X^J <U*£jj ij) ^L” Ij Xjo. aJxLw jl 

• ^ lybj jy* jl ^ oT t ^4 j xjJ 

(j Lot jl <0~*«ol b (_^|4Ji».L-* ^jA jX u^LyT 

b .Cxi^ Ij ^-*JjjL Jjl 

tS”W oLLL^I j 1*4^ (^^Ijb Li;^ jX Ij I jb 

Jx!ljX~i oljX Jaas Ij^^l ^S' Ji X JT Xob' I Jo. I^il J 

4Jj_/53l oljfl jl a5^ lS^jL 3 ^ j l j^LL^» cjULLjl .Jxxib Ijlx 

jjJ I jX Ij Lb Xj XjJ J 4_^Xu ^jijA I 4aA ^^<1 i_X~<.Jo jX 

• -'j^' *— 

_^^il iXJJ^Xi OLo cX~yolj b I Jo. aj X —bj^r^-ll aj bj X Ia*LLiA>I (j^l 

jljjb (^lajLu, ^jil 4^” pjlaX^5~~ X_^xij5^ bbjb L .lX~xIx Cj^sliw j^Jl 
jX J axlx ^yi>y Ij^j! (jJjI^jL a5sjI ^1^ CJ^j X jA^o , 

X^o. tJ_J^I -4 L«J isjapc^i aj X — ^jb jX OI j ^ ya-i Jlo. 

. J^jJol Ij 

+S~ Jo XIX bbio J -UX9j olj jl j^XiXjXl j (^J^jX 


Y »r 



faji Aj wl ^y* aXjjI JjJI 4 lj pj! (_£j1.bb 

< l j—jjJ ^jfc U t - a OUi-s LjI (_£.5 _$^j lj K^>y ^1 f j|j ol^c 4 

I j J fju I_^j c~b b 0 ijS I -A-o b o|^w». i . k_j , t- _j < y*y° 
, Jjjli j\ yi -LjU £jy* 

yi LI ,JjjSi- r i <J y3 y ALili j_$b lj jjiuLjT a5”~ cl-I (Jj*jua 
lj*** 3 ?C«*il.5 jjb (jl^rr* aJj£a. j^lj i^J^i aT~ lj (_y«J LajT 

Jsi!£o l jSi>L C & I-LjI a S' iy (_^jL j»£- J y aJ-J ^ji-j a5”~ 

^JLjl*. JAX< i l J (^*-“ j*A C .«g ^ ] J >L * o yi 

O'jLI^a .JjjL, *"%* ji lj iS^ii j! jj^j j Si 0*y 

jl ax*«j i-3o * uJji j i (S^i J—i aJjLe-* j aXa-L* jjal 

j^ii ajj- j j Jo^U j L c-j_jJjI 

ji Ajf~ j&i <&/*• j*Ajb . ij+ £u *.* yy lj (J^y* ^^bj 

j&> aS~ ij5^ CJjI? j ^Ij A«_i La. Olia-La jjj| Aj }^YV l5Lt JjIjI 
ijjl ^jlji—^j^i j& (jjl^J .•A*<iL-<» i^LjjIj^a <*S. loi^o yi 

fJLU*A ^A t5lAjj!j*A (Jb^ jjs* jJ l^T AS~" J yi i^*-* (jl-b 

•Lib ^*j'l <-Cj|SL oLa a S' ^IaJ& <JZ- J&L jUT y\ji ji 
^LJta .A oj 7 v*j ,a-Lx ALijj- ■,_ ^ 1 ->- -i 3^44 jJj I^-r - 1 # C^Jwl J jly 

fc—l ^a a_J_$I a5^ ^y. {j*** 1 ol*b 

j yaS al_jj*. J aj i — tjyy£}\ oj b j i ^w^'L t_5Ci^L jy°-> al y*- 

, ^y> — o 3j& I aj bj i ^-y* 

<j^y* — <^l«j^ ^>^' 

i^~* ^j’l jl oLci)M>l ijl jx». ^ J |i jJ3 

j^ LjT ,-LL^ AXm.IS’" C^Jia AJ (jLioVjj— C~Jti»U jl ^A jJSjl*A 

* j yi Ajuilj) « A S' Ajljj JAXm-Ij.?^ y ^ - i li. ) I y Oljj- 5 

<jL?*j*A> jb iSJji 3* J^l jl yi .(( < ?‘^** , l uJ*jIj5^ oljj ^J-44. U £_y* 

,((^cU**l aj j b ^y 4 t <-J*’'-,- '^ — Oyj£^\\) • a S' juS^ jj f£yj JJX w l j (_^*** 

• tUJj5^ ajL. Jss ^jjl (^Jbj iJis*^.j b j ^jjAXj j*Lul j-« 

(^lajj j ^j^y* c-s^L. — ij0\y*. jjjl JjL l^». ?L a* i^I^b 

^;A A S' -Li Aj|jA*-ijA oIjSCaj jl ^j*o l-L- ^A jl lj 


Y • t 



_a^£ol Aj&o .ijljj «b — b» J- 3 jl *Si l?|ji O "^“1 

Jjj ^xs*J jl&A Cn<»^ j! jl pAj 4 j-x i_ iaj^ a 5~~ (_$l 

jl^il _j ^~a La* i_j u-A b !j oL*jI_j ^jjb ^jum ^JU»a L aT~ 

. ffrd^J- 3 J [» :. - * 6-b AX^T* 

jJ U • c*J ^Ijj (*■&>! J Jjb ija.j j*a Jis*il «-5o 

<Jj_P'ojL» yT Aa» jA »L«il iS' \o^j5~ Ojlfr a^-jjj J^Uij 

j Lj ^Xij . JjJJm ojb, »lj^»-l Jl A^mA JS" j 

Ij j^j’l jl C~*l (j5w< 0^5w» j*mJu Ij J^a. (_-*-**« J Jjj AX***£o bji 

*S~ jbT” J_j_j lXJ*«l J J <, n ) (__£j^ll5j 

Jjo». jl j jja-AofcjO Job (jl a 5~~ C~«il 

a5~~ Cm-I jjil AxJI „Cm»I j j hi f'A .A |^A Uslj <-Uib (_...,>»» 

JS” J 3 AmU jlSbil »^J*. j J L^J ^A If 

Ij b A^jj^La ul~u.I j j kx. ^A l!U«uj . JoLo ^lilj 

oT J.5 (p^ol.^ »l_^»-l jl y -f^' I^T L Oil* l_^cv^v ji A5~”) 

O^L?^ jil . Ab^Ss-T* 0"-9j A^io *^J** i a i ** _j 1 *J«j«A j <^lajb 

, pjlAXJilJi ^OVlal jl jl L Jais C-wl AX£b J^a-_} .yl^A jl 
J^S~ (jj (_jjlyaJ jbj L ^j| jl ^jIaoJjAj b 

AXX~A iSJjS' jJ j-* U^jl <tr^ J ^j44 • jl” AajX^ 

j^AeZa aS' L^jIAA J ^jj Aa. l j^ll .jjjb 0>AU»i islpcJ ^1 jl _J 

rU^Ejl Am) I Aj li*j j|>C*A t^l_^J A^J I b’ JXXi5^ 

LI ,L<*;^ jlj*^j t^l^i ^*ilj ^jLb <£j^* 

^wjj jiT*!) »C.W“I ol Jjb b‘ w4 J IaoAjAj ' ^ -■■ 11 1 J 3 I. b ., 3 Lj 

ji .0^*1 (^Ijb jl jl <-ij _^A JXjLa 

^5L-i aJ^Lm i_«<»**»^ j Iji! j»mj4 __>S^ I aSCoj^y? 

J * X S-^g ary fjf Cr*-^” 4 l^- 5 

<^J_^JA r^> J^i? Job X X ^ • "bm/s J-Lj_j»- JjJj jT 4 

aT" c«l jJi‘T aT” i x I* “""cm JjL-. j 3» ^>1 

.JoT j^A Aj 

(j^l^- tS'jb ^j a5" I^JIjXmj (j-U ^1 ji 4xj L Jsl 

Ij (j?r*y *b»l jl^u»j j^Jj j 4 a5vjLak>a ,c~*4vo ^-_y* 

, OmI Jjirj As» £ I lXJoj I Jo I 


r • o 



Aj Aj <-Xj jk j i)_jl oljl^i ^jlgJLi* y~y jjii 

, _u 5 C_j <SL*S~ ((0^3 — «jbj^ £j^j£jl> I4J lx! i_ 5 ^j 5 

ji {JjIA> ■^f'J (tty 2 L ijj-"^ O^cj" (_gl aJl* h »< 

C*«-Js J- 5 Ij*~-?' j* d J^*J .flO—1 oji> pfc J ^y* (♦*» Ju 
cm' j (** J U*!>* iSb' 1 * (** <JL». Cr^ 

, AXU*A — c£l®)^ C-J^j Aii>j OjIaXj ol^*Uaj’ Jswi 

.AjA^j ^jj| Aj jXL« ^5"” (j*y. \ S Y t JL“ J3 

c^yg jj ■/' <aJ^ Axxil.> c->a*lj-xs b u5^b~**»* jU'T IgjT 

i $y*» jl iJa! ia^jj ji" jL^jI j -? j I jU^jI ^y* 

[Syyp J A)jA j-Lil jijli l^» AiT c^u-t ^»IjL»jT i^IaoX”” li jl^ 3 * 

, .Jj I A) j»j V lj ubt«^j; Aj^XjbjA (jJ^cX^va. Ajf^ A«Oja»i I 

(^IajJ^j^S J.} (( {_5l©)S - (XAjatfla. (jJ.iLc.j~A 

J E iSjyl .c—l tr XX-' {x = -^j iSjjiji J (£ = ftv) 
jl — A. i}jb j v XjU*j j i^S olygj ^A jl tn 

^Ajj j ,i Lj a5 1 -^j-* A S' ^xLt “"I ^ f*_J^ jbja 

i—S o^Vj C-J L LLa y^~i CXJjXj ^j! Aa^ jAj A_ja aj~yjij 

,jjt jTl ^ .a .1 ft = -ij-vriiA^ X t • ~ ,v erg X s 

.^jjl cjLa^ej Iji! AjL i_53a*^j (A*ib ^a 

^JjIS L (^Ia0^3^ ^Ajj Lj I 

plj^y».V L (jLga> tjl jl Lj CjI jyaJ i^*3y I i ^>y. OjIj L 

„UAal^, J Lj }y~r* Lj !)^Lj .CAjilAj^ jjJjj ^ 

a^La«jI <^Ia. ji -? k -*^' iSy^yt)^^ b .? ^ ° -j L Ij 

«lj jliaj* CA5^a A^jL^; ^)L^I (jl^*- 0< 

iaa Ol^A^ Ol J ^ <A^oL AX«^I^ la. ^jaj L?*^ 

C-jibiL lj IftjlJaS Avaij J »lA ^j (A^JLS^ lj 

Lj \jij Ajilw* ( _5^0* ^il^. ^rrf* a 5 ~~ c~«I 

OjAj «j l^«A jl <^»A i ^y* (_}tr*A lj *-X>^Aj LAjL j(Aaj 

a5oj^1zJ AX^Caj^" j^A Lb J^)l Li I ,AJLj Aa !^ja i+S^.jS' J j^laj Ua J 

^j| ^*slj Lj Via. . CA«I A^*jUa (JjU l*iT L l-5C)^>J Ca> 1> 
l»l?sJl^*(j a5o j^kilaA Li—t^.oga; AjL ( ,LgJI (^l^» lj jU-f- 

o^lt lAAj^.j^5^ ^S_y^ J jji-a 4 


13 * 
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bb *.hj |» .—.-1-1-' 


(t (_£l<!j 3 — CA-JikjpAfc Aj^JiJ Aj jJiil L ^S' 

J4jJ b “L^ 3 * c«w^ 0 _jJl5 I aT~ ‘^-‘-j J.i 

^ c—L’ Ajb ^jl J ^.J ,jj± 

jJ . AjjIa j \j5 ji Auxb AXaL (Jjjlk) ((fljSi) J ((^^)) p*jt> Uu b aS" 
t£lA«A>Aj Aj j t^ew pA jl ^jjl ^S-Lm^S' k_£Lj|SL 

— <j?l^) a c^ytS ^jLJ! jS' c-^-j&L jA .Jjjli ^'jLu 

a^lLul JL)5 u fl J Ji jA jl A5~~ U >~* jT AAj) LJ lj Lj ^»j_j 

jjku*A pl-tfl 3 d JLj|>o -U.lj ‘ ( ^»i i-5o (_$I^j j oijf' 

.pjjLj-i t5^ -^4 JT iS\ji a50j i:y X ~+i j»Li' j cJl* 

jjj \\X\ Jl- j-5 a5^ a-S 3-Jj 5LS" 3 d 

«£>•*» |^ J «°J^» p* ^5^" b fJ^-L Ji I ^ Aj o"-^ ^ji> Je*> 

l^jl ^Aa. jAj*J LI Oji J Olj~r* (*j’l -^J jA t)*lV b 

.A) I a Jt>LI aII^Ia*. Ja 2 i 

ajlAjl aLuJ;) aS" iJ^wbjuj JIAa [i* j •> '-■-> 355*0 i> oL^" j A 

, ([3j-^ aaIa Jl*L» Aij IA uLuLLj Jl b a5”” ^>Ia«jIjJ| \SjS 

jjj-Si j Jl. jj-x ji^i~»i • at"" Ad"~ *Ajjij t-f* 

A J^j^J A~*«Ipe-j jd 3 . CA*_^ «j|jj| V 1 P Jt>J J X oLaXPs^ 

Ojj— X tlJL JI^U^J * Aj^ Li-«l j^x-J JlAj ^jj| j c—./) — J~ 

0»i yj*' Js>" ‘-^■ 5 4 J JL l ys- lj X jl -ry* J yk> j ,^1 

•*ji jl $4 {^1 LIjj (( oji>,) j 

iS"j^yje, jT ji aj^L ,^j'L cSb^ 

Aj^ OjIj jl C-«Jj lj l*C*JAjA?tw |jjl (_JAAc ^J-V>. 

b J 6x «L-il Jljs- 4 ^1 p JKj' J X $\ 

< i^jj L C-J1 « ^} lj ■ lj ji 2 L» I j>-o I y~*A L (j^-o I Aj 

jyj> Lq.xJ.?^A c- c^Li’ <^jL4»«U aT" JLj jT U Jaii a5sJj 

6x x 6p ^ — ft 


T * V 



..LiU^ j U 0—1 *-^C=w_^ 5 Aa» I «*»»■ jjpjl 

4»jau£j Aj~~ 0—1 Ojc- 1> t£**f* U>jl* ciC> lAC~jJai^Jj& (——L> 

A»5 O'—J I Jj yr4 £ji I « 'i"----' 1 9J)j^ L (^Lao!^—J |*"^ 

IS Aj*ei7 jl j$L Jj oljj OlSo ^A J ul^u I^A A»-lj <1)1 jJ 

, O-cwJ ")) — Cw wi ( j^*— Ar 4 JJij* 

jjl CAj*. O — s> A^>jjlaj l*A 0 «» j J — 0 - » *~> 

<*5oj_^Jaj La — o-—J . •Ajywj jjlla- Oj \j9ci L j 

J JjT" -Uij (^L. jl ljJ_^». J oJ^ Ij JA» t£y* O—J 

Oj Js jJS ^U ^j ,£l LtijI jj ,jj|j^ jL Ij j3ji* 4 

jjU Jaai oT Ijjj <Jj|jj Ij Oj»— 1> jjcil.y (J^AJ ^yUl^J <jl l^jj <0—1 

.Jaj jly ojLL-I j -U-$ju <-u5^ o£5"~ Ij l$JI o—l 

t£j|jii| ji Aj L l^jj <J—^j s_—yjtt ^iLb tf|.jUI fcj (jjl JjL£ 
coL o-l oJ-i uAa. jl (^Uoj'lj tXiAy jl ((^Jxilj)) a5o>Ij 
a5 j^5 ^j£j»*I jt Jj Li LI / * **—I (^jlc j L—j axJI jjj I , j^jls 

(jO. jl^2z*J aJiseJ jJ ojj_^j ^*1 a -A <^Ia C~jii y* jjjjj Aj L 

• JcsjS^ . Jj^— o—J j <(^>a— bn a^^ il U ^i U>o a c. 

Ay?yu L i_£—L> Jj^j Lc^j I jl ((0—1 ^j-LiU (,5 ^jI «-f~ t jX».l—» 

O S-jm ji {js£ O-2—»i)) *S~ Jj Jj jj* J.a. a5o I jj^5fc*J . O— I Jj^-J 
a5^ o&oT ia2i j ..Li oJ-jlj O— — > ^ HO*—I l j £—j Ij j_jj 

ojljJl al^jieJj OJJ Ij _} LI_jj <1)I ^ Oj Ij I (^Iaojj— 

.Jjj/ <oi_^ 

(_£jljI iOjjIL uSL Lao^LJ*Ja i»—«—L>’ L ^jL—T ( jOw?cj jj 

cic ,((!o— 1 jiA <Sjir*- (jc- 3 *)) «^W* JJ^ 
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tjlib ij tJjz. Ljo U cj-ib* _» jb l^jj) 

oj jAa jo * 5 ~~ .tools' _jl . 0 *a*ljil jjJo J-b_jo t^S' a_jJ 1 «Jol 

Jo-'.^EJ I — f3’& L * JoJ L Jo L ^/>0 I (bboljL J J jri 


. j_aJj Jal 

Lvo . ^ i ^ ~ j 1 l> '> J Lllj r^3S-- jjLjl 


a jjjS j. 


J-»A <j U*o 1 i_i !j J1 iSji 3 J_^o- ^ 0 1 t Jc5^~i 


Ij^iUi 

«« JA Lw*)) 

J-»A j J Loyj _» a Jj 1 JJJ_y«-o 

™ 

L5^ *° 

-1 OJJ" 

e!^J (JJo t^USJ 4 “b Jj Lvw-j 


Lj: «Ssj 

jl iT 

Jojb tjU~Jol i a§-.' i_~5co |^A Jo 

L*i 


6j~>- *.& ^Uo. Uoi ! ^ok f Joi J* I_j?ej pJ JI JU! \ I y* 

JjJlsi». jJ JX_ib ^A ((OAs*. ^AlS»0)) 7-0'>ia^tf>lj _» Joj^nJo a^..*s* 

j l^iU«1 (j L -a i n 1 ^ V f*^ _jJ iJw.’jVf oJbo t>-o jJ oJA Lj_j *y§SLa 

(jj^- _J 0>*«l aJj 4il_jo*. ^wb»iajb« jl oJb-u.")b *_$>vo|$L . Jjj aJUi 

<Sj4^ tjSjLw ^4°-^ 3 «JaUUo J\ jJ *S~ Jjljj ^Xi t 

4 J& ^l^ \x0jj*M o_j*4 Ij^~*a ai&T Ua.iT ^jj 

t jjji^o Jj oj I ja Lmvo jjo j 

_^£oJ5o 4 ^o J ji jJajI j ((oJaUUjh j (o£j£ «jljil« ((oJoJo.i) Lb 

Jb/~o aJAUb* Ij «JoJj U4rtr*»^i . Joj I Ji ^^AjUai Jo* _jT" I fJjjlj 

oIjaUjo j! .Jjj j6"" jJ j*a c~*~±> jJ L^iT ^jj j 

jin*j # .Jjj*. I k$j*^ J-’io-o Jj ^uao ^j^Vaa J J 

LfcaJoJo AS” J_joj t_) U.. A.i-> I I tjUjj bL«A jl j3 Jj bo 

.oijb j oIjaLj*o (^LkoIj OjJj 

pjloJb jjbU ^»oJi jl t-SCs^s ojlii ol__j54 L> 

jso\x~* o5o^-S . Jo J j_o5j-C Ujl 4 Jo.} lj^ J J j5^ 

cjIjaUuj OjJj 4 Jj“^ ^^**-0 ^jol ^ 5 Cj> 

jj 5 w>> U LI . (j»* L ol ^ 5 Cij Jo ^b*o I j OjJ^ *cjJI _j) jJjIj 
j L aS' ~jtp j l^j' Ja LL» cjb*v *.L‘ I^J-j ' j3 * i Jj • 

ajljjli, .^aLL <JL%J j J oLi ULsJ L JI wr 1 ^ ej I Jj I 

,oj^ojoL^ 0 !Jo*. (( «JaL i—> 1 , j ((jjw 5 "" 
Jj»J i Jj— 1 ajj^« _J dSLwJ jJo li}'.-) lo {Sj*f ojlJol AjjS~ ^jA 

j obJJ-J ^jjljJol ^wj’U Jj _^5 jA j ,-LiL-wj L 
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e6Lj ji I j J aJoJo jl oJ-jI C>w-b OLc^VUl Jj^»j ^A j> lj 

S' j -uxjuj ^S .*)15 i^So^j # Jrf« v«4 . "*.**1> cJ-w < 0 ' sPu 0b*~ - i -■ ,* 

*jLI S3) jl 3 C-ij5^ jJai j - lj ^ L^L ^j-Aa- _o Uaj 

j-aptuL SjS djlJjl **J (JL^olj jj-'t lj ((^jLia.), eLL $jSoj\jj\ 

J*\jS y^ <Sj~? S) 3 +S (V^- * ^ Jl J jL*J S'jJy~& , exbL, 
jj . Jj^oJo lj 1( aJA Li«*»j) j ( ( aJj-U); I Sjyj jJ • 

.CmwJ ^*a (_glo.iL- y^ 3 ex~»l oJoJo y ^ 3 ((oJaLL-j)) ojLiL-a. 
(g»jL ^wsA ^1 j-> Lij <Cj L—o ^ Ia-Lv ^ v A-fc. L 1^5^*"* xj j 

I j~«a L LI ,J(_. *^ 3 ** 3 

.*~S~ o-LoJ J51V L j lyT 

^J_y* oj^J—i J ‘‘-a. ^A C—»toT Jo J-» 4^-aj Jj (_^jjj Jj^>cO 

jJ L . Jjicjj ,*Aj J (jf CX- La. _^<JLI -Lib jSSjS JjJ Lk.-> 

Sy?~? j vl e?Loj^— jl ex»~J» 

'j L^JI u^L**- S' j^a j^.«j1jI jjj^j . ^^ILLL 

Ia^jI i SS*> \j^\ (_gI a oJjm ^jj^o»c_ 4 |»Ltil J** .j^oJL 

oj|j ojj** jl ol^X-J ^eJL. _)j . p-xT~ SjS *jl-bl 

. J^JX-AO 

ojljjl L)L^f“ jJ j 6~" e?j^ *bf~ ex«l *U^L. LI 

*?Jj|j^o (5 _Xj J (_>jj iSy^ ^ -Lfli ^y«j‘l oj^, Sj Sj^f 

°)3*“ (*-* J dJee-j j^a — L$jT <S3~ i S' ex*«JI jj aLo 

j^a Lgjl aJj lix< ol^’L jys I j I j Jjj I j j \jS ^ LI jS ij Lgo». Sj j j 
(_glAoJjJo \jyy ±3 ~‘ 3 A J .ex — I ^otjj ^L 

^^5 Sj ^jLil^T^ o^-f- jJ .ex-'lfroT S~- ""S j jLiail LLa 

• ja« 1--» (gjij exo I^5 b *0oLxo ol^’U' 1 ?eJ 7 jj <jj|jj 
i^~a I_j*ej l— a-.*L j jA I_^x«j L . L _j (J LT ”j a Leo L 

lj joi'b' jjo! Sl >J L j^\j ^jLoI_^ S 3 ) 

eub jJi>l jlJjL* LI ,jSS j ^L^.1 ^j* 5 t)L?! 

jjf Jo jpci-4 I ex#_jj I (<— i*S 61 ^ji ji Jo ojLI ^.^..'....-u.- S' 

,. 1 - 1^1 A; ^ J (^LiljJ' fO> j 4 ) ^ XU Aj J.i 

jjljJLj jlo IjO-V^ °y* S' " ^ ^jLilu5Cog6 jj oJa ULv 6Lj^- 
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jjj! Iji5”~l ^JUil(jtT-UjjT ^y-y . Ij (j J yi aJJsULv lo 

JO Ij I jj I |_J^ II J t_5 I^J )) * JO J \j£i Ij ^ LtJ. 

jjU’ j*jjI.a£j cJLaJj aj L£Lj i_5^j A^jj^la.' Lob ,((Jj^>» 

(tyi Ly I L)1 t£»k J w«~ w > Ij JI I J J^o ^JUwO 

I L~> I^5^ j I Ij ^ Ia'ALI L< ^jb j^iaj b*A cj^j j 

lS^/ ajljjl oLa jJ 1 _^jj • ^JjL. 'vou cSj^ J Jo* Oj*^ 

i_gl_jj Jflia Aj ^^ob I j ^L ^ I . axpcjj ,*a jj <Jjl 

J_^y O^Jri ^ C—Jl_ji‘ Ajf~ Jjj jl |*a a£L Ar*4^ jb <j^3^ 

. JvwOjJj 

a^a*V b Jo I ^jiaJj |»^ g a •< U aA" pA j Ji ^A Lb 0;0«ii>|»*^£ t_^s»»bo 

a_j^\x ,C ~ »l ^«o I ^bbaj'^^j*. {^~y — (^l«)j j*jJI_>J ajL« AjeJo ■—5 sj 

l jij j—L— 4 iw^loS^l j «Lo iwS^j ^ j~^ jyy •—jjj t _^j 

jl ^ «ui-U. j^y-* Zy jJ l_JT cSl*tj£$ij ■>>»■ 

aLo A^jj ^*j't 4-^Oj-i LgJo Ao t-A_^Jj*A aS" J^T |»j V < l-Am-'T' 

. Ja J j ly _Ji} Jo ^jy b A" Ij JI (_£j_jJo 

<5^ Jjj J&j, 0 Xi y± ^S iSjy j-> yy Ij^l* 4 ^ 

(jj jAj Juij b (_£JX*Jiolj (Jo L a * . j»1*o ^3 CJ-jlj lyl Ojlou« 

(^f“ jJ Ij^AOba. (^lAAjLijjl jl j Lm^ui J <(_JLft 

eJjjT Ij lXJ 5C, J^lil jl .J-i4 

j» Uo' CJ J U o I j^^rr“ i5jy J I** 1 l j I OI J 

. jfc' 

C-o_jJj' j La o~*Jai j» J^c Lao yj 

Jv»' l j jt i ‘Sy^y*- J-^ 1 j 1 L 5 ;u ^ , 


JJ* J^>l 


ol^kJ jl (^ l_oT A^” ^_L*o I 

C-~~o ,J-o>l O^a. (ji’I^Jij Ij iaii a5" c^vL jljJ^ J 

t^ljlj l)T , Olj^r* >S±y? *-Pj£- jl ^’Ij^yao’ L 

( a*^*A^* ^-Ao jj 1^1 Ja« 5**^ jjsAvl ^x***^*^ ^)Lxab 

^A^j^ ojL« AaA jl .lI jj ^A3cjL —j (_^L^JlX-i b LajJJJv Job l^jl 


r ^ r 




(jLya. J jl Cujl J J ) ~ > ^y* L Jy-O 

#( ^ jU-T I x oLax^e-j j p o6»j (SjS 

oj j (jB'j J ob^Xse.* • -w (jjlojL* <C$o 4—So ^j**Lo 

ojtjjl {$\ji «Ka».s jl j uJ_/ ojIjJI LI* o|*a«j Ijjj*j’l 

(^^TsjIAjI pA <A-SJL». _)■> o.iUx*il ol_*~*j L^jT (^^f” 

AS - " c^4»l ajV ((^aBa^o# <jT U-Iaj ^Uj j 0) i> p oi£j 

i^S^jPei l •^—^j2 LI . Ax 5~~ aiLJIjj* 

(SjS oj'^l aa U i ^$o oT a 5"~ c~wl 

a5~" j*-oO jly -j^-o Ij hoISn^^i) AjL jf uLa>j 

,AA?ej .1_^a. (^Uv. jl <jLj oljj 0-L»l .ij j3 Cjj^yff jA a5C>j_j]2j -Lib 

Aa.y^ L AjL> <jl O^J pA jAJ j* Ojj^<? ^ J-i LI 

. CLaT" |^-A I^?cj (jT 

jl jJ U <'*s J _J^- v l j7e~ .rflji jA Lw { J^J 

j jSi^o aiji ^ji I j A* yt. j Hj£L~> (jl oljJ CjI j L* Aj ^Jj Aj 
AaI_*» i^j^j I_^a oLiLJjl jl _a iLo I^a jJjjjUA (J-ib _a5^ 

* JSw-i Lj AllTei jA J A (jT ijr^ 10 laO* J ^ 

lJ"" i^bfciXAjjdaJfAc L_-*-Uj’ ^&LLi C—' I jjjl , 

j& jjla. l V r C J“ (jl_*~*j Aj^pcj L-5L b a5^ AaAj^j jUlo I^Jj * AaL»4 
, A JT lj p 0& J X ^JO CJJ— O-wTj-ai*. Ji 
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«<&«o 4 j j4 j- 5 b ySjS c~*»i fi* 6.1 J.U, 

.^lipUejl (jLUtfl_^». *cT~ ~))y*\ 

(jl^«.* *0 o*»l (Sj^ (J_j^u oUa j (jLji jjj I — c ~ 4a1j 

(jl^*A _y&_^ jl cK 9 .*AXX9b C—O (jl.\j wv«-tf> *0 

^?eXj Uw,.~> (_ik?e~i _jjl jl j3 ojB-j L, IJ jS~ iji U*U 

jA_^j ,C~«I oJ-i K&j) «jljJl l$jT iS' ^g£>\y>. jjuaLJ 

(jjl »1»A~* ^^3* o$j5^ Ij 4^>l?cSo OjUaJ 

4)L-£1j I^jI <Sj^ I ojj— 4)Lo i£l_^J L<l <-AjjS jU»U L*il_$ 

. J ( j^a»U^< *»J Jl j JJ~^)1 

Ij jSjL.U <SjS «jl-'jl _j^ #j lj ^ LgjjLij *cij5jj I 

l»^x .A^xT"" {jf’j* ,c^o*L» Cr“-?J «^l-“ «c^j liLj ^4?*^ 

3 (O^vl «>Aw ‘CLa.L. Iojjj) JbwJ >0 ^ aj Ij ((dL' 4v t *-^*- £> -)| ob_pt. 

jjjl , C-*»l oJ-i «Jj Lj 1 *j y jf Apcsl^) ji^S' ljj£~J b-»i>" -AXj Ua 

j ^ Jj I ^ ^ lj>* J •A 4)1 lS _J^f» ‘C’tA^’ j ^ (J y+jt-4 (_£A4 _^J (-£>9 lls I 

jl^j ^*J>x (J-)^* «^I_jj^ j^ ijl jl >-5o _^jI^j 

(_^li?l t£jj l-3-aJj^*« ^X9J U ,C~*J O.A-X 0^1^ 

,-uiL axxIjJ (jiI c~»»oT pjj!-U 


camera obscura ❖ 
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j! cX> j £1 060T j4 I) L&*-bj" ^3 LJ 

aS' .A-J AA !^3* j» .tS'W »-■» jJ^oj ^jJ^S- ^Ia 

iS^ji ^iJj <S^ji j' XLy) 

i£j3 jA AjtJ iL-v 6j^i j> , ;_£Aju A*uj A^-v.-a^j j^ j)-i r ‘ 1 l) AjX” 

.AA^L-w* \J^3 |*)V O'-X j__^iiJ jJjUaj jjjl 
(^jXojIjJl _$A j->laJ 1 -Xj jl OjlaAj jij-^ > jA jjj I 

ijj 1 j*j l?eij 1 ji , aaiL^j .^jILI^S” >^-5CjSCo j ji c- \ji I jl 

< p-Jb A *l?ej| (Jla* ^jj-£ J •* 3 Lj Ij <SjS 8 jl-Ll 3 A 

Ij j_^X«*J I t-X?lbl ^*jj| ^\j^u jA jA -Li 1-^ (*J*^ jl$-L>l (_$l ji \jij 

'j_jw jl aX ^«£ A>1-< ^ Ojj-^A>I jA aX C~J (p*AT JL 

^ (1^5^^)) jjj (*A J* J* A ^j-» lS^X 

. Aji> Aft IJ_a. ij ji^OJ _jA jA aS Ajjlj -La l^ja. ^45Cc (^gU><Li«-i 

idAftUX — <SjS t j~** vJCJ O^A jA L» aX CA**>l £)*yy |\~“3eAA 


i_laX_}a- Ij A.vJlla_j ~'33- > ^jiJ ^}IaXL- (_b' : ’ : - J b AjJ_JI cJla. 

^JJ I _J t I “Cla. Lv _£ ojla- _)3^ 3L ! (('■XjJ ^ tX> ll»l)) J ■> 3 e -X 

^J j I lX ^A jl dX (_5^JjUaj aX C~J ^<L*w 0^ 

«A«i (_ju_>a:j •XL oJ_^o jj< L < ^J-XmJ aA»^jj-» 

(_5ljli JaSs »La-t jij^aJ Jajlyi ^jji jJ .uLswl 

i L»l jl Oj^o ^a jj a 5 JJcL^i i_gjZ*3 c-io 

• X4t v*- 1 ^ 


d^u^i jjj^sS)) j> t£\y. aT c~»L! ji ^jILI_jX XlX* 

iS jS «jl*Ll J- 5 c5*^ 0^ (t^2—; jiy^w 3± *jj~, 

. (jlX iSjtf'3 LjUa^?=^i <SjS ®)!-Ll 5V^ \ i^ J “'- > 

^-ojX 2>J> c^» j^lL (jL_^ I b oljj-^aj j l^-'jLaJ 

• -AAIja» ^Jj (JXlj l-J> 

Ijj I o-La Liw «lL-j <lXxjj Ij «0|jJlj Is L-~wJ I I oj’_w 

.•j'V i^jjLcpe-j Jj L-j L)^ 6 -Aa Li —j j^l ^.j , ^jldil«L 

((Sj^—ij ijp La j ,d-^ o-A-fia- ^-LjjSjL- Ij ^5o-aXj Ij w—i.c.1 a 5 t 

,»j>ij j i 4 _)Lj (_>Ij-J aS -LU'^'.a iL-j ^la yoA* ILU-ji) 

- > 3 S * i£ b Ia oj^-— ^4 -Xj j—.; , -U-it~w4 ^j L 1 «. < A~j Lvj I 

b ^ O -i j3~ ^-ajc-X i-tJU>--w «aXL JjX-ttJ *L»J liaw 
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OjLfi <_£loJu Jli ye, (A)jpci ^aj jl . ((bbeJjJo,) lw tS' 

iSj*) 4J I «b I lit) If* 1 *)' v-*> j (4^ £*?“ j' ^ 

b ,-UiL^g «Ju£ wjlacXjl oSCL*:} Ux~* j ,Jb j>\ji j.i 6 J3*“ IJ 

o>X J** J ^LjT iaj 1 j-£ Ll V _ dl V, jt^l jyUI (^Ia#I^X«0 LjjUcXj! 

. {jfj-Z tj ajj-* j/ b^T* oLygj^ n a . i£jj *0j laX^ ol^J U J l^jT 

(> yilxp*^ ;_£bbaj_^ L (Jjliu ol_*jb‘ Jjj| ^jlxi aJJtUL* b a^Vb j 

_b^f" L <i5^ c—I Ji ^jJj j c~«Jj jl 

ji i_^UiaJj-b (jl^X<-«-i ^a. J) I ^wj^i b Q^* 

°* U J J^. J UjT JU j*> ji •-£> ^ <Jb». 

oT (_j—i(S^ jUX) j^iaj j o.yr oLyjjj Ij I ajj— 

^ -^XaX Lw4 |*J J 

^ I . ^ ^Xl— j C« « -; L «*-J i_i|>*" ^■S""” LU**I I i*. 

(*J ,J lJjX-4 (_£Ja_JjJ <Xi»S^ *b b (Jl^iU« IxiI ^ 

(j5*k>*l_j C**-*-~j)* L«iI*A^ ^L*«j »^J I ^ i^****^ Ol *»— jl^cXal b«J 

(jjl-Ata* iXX*^ o.X-i j} La # oAA LL*i |.frX«* v s**> • _o 

o Ja LL- i J j^X wy i 4a I dtAj kXa (_£j Lw liAa (^l^a CiJjLiXp-) Ix-tj5ts5^ 

.•>_)'■> ->J^J 

(_^Lj«-j jSjLi U «Kx*«i j3 0~<wkX^ (j* 9 !^:*. ojbj^ l^jjbi? jjjl 

^ilj J J . -\X5L_»J j* l*j l^j I Aj»^r.g' j_j_J 3Ji Ij (J- 1 ^ I 

(_^l^ iaiis L» j Lj-il .'JXXUwO Li ^^?e) LiaS'Xw.i ^j.^. 

(jU* p (j^Jj X oLaXje-* i-j^ l OJJ— i^Lrr *jl-bl 

Ci-t£-*-o-X-‘ (_}^ ^ • |»s , *^*y | (Sj^ °J ' *L I a _j J b •XXXhvA a IA-i 

j»g X . <w A buiT d)T b «v5^ i—S^Ij j I «^wj j ^ 
(J_^-*y <— < — *— e *^5 

^jkx-l J UJ l_^5 ^2*1^4 t£jj jfA jti jl (J-J 

, -^ j **-* 4 (jl LxxxmtI 

J L! ■ jl ((^j2~ija« ^^ww X j I J^ t—l L ^ 

CX»*4(J^b (JlyaXri OW jl * •^ij^r* •—**•! L$J3^ 

L#j I i«.5Lj«^)L5^ j^ . j-ixb axx«I^ -b I^x^oj j 
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~ Jo j oJxls t *u c*~»> o <x5*” .jbjLi 
,JS*ji jSjLU yy&\ J Jjljbj J*A biilj OT _)■> «aji» J «£>«)> lb 
<£\ji fjLjfi** l^T c£j^ j* J- 5 ^ bl 

Ob (_£ijJ jV* L**> f«XjjL CXjlJ »X».I_J OJ^UI {J ^l^a. (jLo 

. J S^i LIj t (_£j3 ^yb Jj b 

Ij qjI i SLjSyS' iSi*yJ A^yb«*S”~ 

jjj jl _j 6$jS^ ^yb ^» b »«- ^Jjb _y i£j Lbs _$ 

7^~*s J^yi . »X>.5jjL* (jL»J I <-£b|$L j .J ^Jj la X - j (j^i «C4*ilA?* 

aILmv< A^Ij (j L_> j J /vJ II^S «UjL_j LcXj I j ^ *r jii 

^Jb bb ;_£.XXj j bj 0-A (jj“Xj t^JX'l 4^”” 0*4*1 b)L_J J .i (_£.XyiV <jl 

LI . -xx* -i~-i j l^i ©.jLbJ I ^libs-bJa l)L 

6* X Sp^-h ^J?JT* ^l»c-*Ja'|.J£ <_~«b jJL ^xbjJ 

♦ A>i fj^ J o4> 

LI <ui»«l i—ijj' L «j j£ju ji ^aIL SjU» U 

AjI^PbXj (J-Ijj- i-£b£j L Cwj l J» jj i^bizw ,<jb <Jjls 


jl LgjT 

■y wt— 

bi ^' 1 ‘)y 

y~<f j ji > 

>L>l 

1 (ji 1 

*5" <obbJ 

iS^sfsj J 

<Jte ij tS l *“ 

0 j b 

iS^ji L* 

jb j 

oU S' .ail 

oA*i C,\jZ».\ 

©»« 

J -Xjl tZJiS J 1 

Jj_b ^yblj5^ tjLjgL jl JJ LJ.U CiLjJti' 

^>f 

^-xT” flj>lbwl LgJT 

jl L LI ,j 

ul^-j jl-^i 

l4iT 4 jy 

jr.^ 

b L Ij ^4».LI 

^Jb bb J (j bJ 

Uj : 

<S^i $ «J L* 


jl *x5ol jl ^l#jX» £jjj*0 j&> jJ> j j^L 

b Ax<i!^ ^oU»l 

u i J^ 44 ’ 'Sy^"~^ s jr 1 <jr^ J^*l 

0"^ • xl)L-f w jl b t£L^jUL iA*ij b ^-s* LL 
a53j au5w) _^*j j«^a IjL L^j <*J ^oj I L^o^j *<5vlx_> I ?^pjj U 
\j > _5 £ ’ i^ijz 3 (_£ La 0-Aj-X j 0*~A L 6j Uj 2 l _J-J Lv-J 

, (ju*^.j Ij L olJfiLI 

Util jJ (J-rf»l O^Jbl LI 

j»ljLb IaAaj t $ . * - > • *S jI-U«Xj jb 


t IV 



p L*J jl ^£bb ^j-c^Pzi jjCj J ji Ol I 1 C 1^0 

^**S ^Aa i_5«^~*->_ji li" «j bj J , Aj jl$lwi t£j^i OU^Lu « 

jJ jl j^j' Jj L! iJj5"~ i^.yu j ^a ijij^r 1 

,c~~J jl jji ^a Je- 

(JLL# Iaa^aIj i^*^j jl ft^jjJ^o jl c~ilj wm« jJ j&y Jja 
A^ jj^iaoLA ( C~mI ji j»jI C^»j*>1 j^ai (jl Aj"~ -Sjjbo 

<3jlX_v kyAPe^t Ijj) (^j^l^A JJ-^A wb»l ^.*»-. a j &h~ * jjoja-T j*J I 

j& lii-j j^AA aJT~ w***! Sj I jA i^.^>-...^ aaaLj 

, Jo lo U-U-i ^jjj j.a jj Jo U j l^5b C-o Jja y» J ^^cjj^o j J lj ^Joj 
jJ Aj" ^1 A^oljJol oliLi o» A^*^ ^Aju — A^aLj (_§Joj ’AaJliz-j 

j9cA^ a5~" <_£|aJjU^* olj-jb' jT <-5^jJ Jla* jj J Jjj^w< A^i-lo 

CjLa (jl*A A^ JJ^SLo ojL jl ^ygj^nJe^i CjJIa Ao 
a!jJ *0^" aJoJ^” |*jb*^ jjol ^J^-C (_j!_^ ,_j£^o 

pA CoLZa _J J , jUj^A jjbo / J *S?^-P 

i^SLu,j jS^> j)j l^jT IjjjI L <ajaL olojofc jj (^Ijj 

jl i Jji (jbjf- < - J JI J*- I J ^ ^J.r^ J 

t_g Lg ^...J Ao _j |frX-U< j I _^S ^JJ> l.«. <b» -j- - CJ?ej < ^**A <J~j jjsfi l)I 
jZs\&ly> Jja obJUa^j jj jjji jto Lit ,,, ^j5wj ,_)ii 

aX" CjUIojj* j J J (jT i^o LUj jJ j JJo jJaUa (^sJvU 
^.ib jj lyT U ^,6 _>*» . Aia.lj^ Jl^C^) cjT jt 

eJjj J^IT ijt_^jo jT jl pA uJx. j (^!>^r’ 

AoJ,,?sj k?LJ>*»« e ? > oLa.]) (J[>-“ Aj cjjlj ?^~b ^-^jl ^ b 

!j4i5UjJj U1 (JjjISjLw b Lbijb^jw ^| t Ao j»j V Llj, y ^A j 

)j I^jT (jjjJ fL? 9 (Jb^ ijs^" J 2> .-bl^J^* J 1 JJXtwO 

lSU -o' Li-I JU jl jil J ijjT v 1 —*! 

, J J I Jo £yyj O Lj» *—•'^'k bj JI yii 

— ^_^»1) \Jp\y* C~iUj JpAA. (oAjj ^vO^jl Oja. ui pjl jj 
Aj L^jj' Aj «jL t£ri-k(*r~«J AIaj^i Jjjj^.1 .CJ**I ^4-^ (jl «(£\tj j 
-^-^'io Ja Aj jVXjJokA aSJj JLbaJoJ o Jo ^m*Sj [ji^-T 

,^jl-U^ (jbj lj oJo Jo (j! <»^a5>o Lo a 5^ J—j_j ^-Ob lio (jl (^jj Jo 


T \ A 




J ( AJiJUwJ ^-jJs 

. ■''-... I A ^a L*i 1 j j 

l*ilj a 5”~ «Ja.b tjl «jbjJ Jl> ^Aju AjjU»»a 

A-t>" ij-*b£ |j~^“ ,jjl jjbj , Jjli J_^f-J <ltf jJ 

Aj . J_j5"”” oJuiX-J Lg_>I jl Jab ^*»b j J a5^~ -Xa Ij>j. ^*-A La* 
ob^5~~ (s UO-’ ■j.-^- b Ajvb cJu« ^j Ai A^~~* 

«v b c ^,> J!;- *r ^b ^A^J , jlj ^wlj ((Aj|) b ((**Jj)( 
. CJ»»I e.A*i J ai c - (Ai^a jSo ^»a I aj‘^»* Jj^* jJ A_5”~ 

J!i« >i j>jI jl OjIjJ j>^j ^'1 jJ Ji-Af ^a jl 

^Jljin (^IjJ j^iaj l*A JJ*»j J , J^~*j Ij (i^jj) b ((<0u» JJj l»A 

3 ijl^J JjaJ ^?e«/b (( ? j^S" b I _P’jbj j^*» (Jio 

. jl oV [$** *~fs> 

1^3. ^A jl *5" <Sjs? f*- 4 ^ 3* 

pjl Lj AacJT ij^*;-Jb oJjjJj OJj.j j c-^aUa A&l OjJj 

• Jj IJ _^ww4 j J j.~ia j Cajl_ja» . J ( j*aA: 

.AXJLj «Jjj j»jl ^A J ^A Aj~" C~«- » j jJj Objf- Oj_^~}*J Ij 

.Liy j.uT *j ^ j j-j- *> j »ji *j — e J’>" 

J _JJ ftjL. AS"” C*«l 1^*3** '~^i ^ ojj** 

«J^-0 U I (( _^~x *—^J|) I dj j 

(jT jj'li L ,CU~I C«sK>l J J -^’ Oj-^ Jbk (^jjA jJ J 

b <JJs**lj (jjl *5~" j^JJvA ^Uv^.1 j 

yb jJ Aj^ei' Aj *bal b L A^j-Lt Ui 

*^j b ‘■J“S J bi?w ^ «^a.^lb . Jj Ij LgjT k-^j J Jb* 

>ljl olj_j-^=a aJ^^, j \ I k_5oj^S J-UJiJlj (jj~i I...)) («^»i 

jl^*«l Aj j Ijj-JkJ. jJ Ajlj^ JL^I b J_jJ jljJ-^l Aj^” li«£ 

.((0-1 A^ij ^^iJa jLj ^ 

Aj ^X*w^ * * > y_— b*. IJ pJA)) |A^^-»bjA 

<iJ^.a.ljj| JJ-^ e^-JtoJal <~Siij*3 aS' Ij k«JA Lj-J 

tSlAjl Kentauros a*JS" jl Centaur 

aJ^jj (^^4*1 (_y s ‘C J J Obujl ^»-a A^” JO—/I 


r \ \ 




\jl] lj { y s e>\ jKj, Li jl ^b (_}*.£■ (jbA b 

, «Awl Qj^OJ ^A^J jJ ([flAA _$ «cJU}) | ^« t bL 

(JjU bf^j laai pJt j^AjI jl j AJiL-L ^A jl Ia>. L^il 

j_j]aj Lb jji I < (»c*jj’^*laJ b . (Sj& A Ab* y. 1 -UX wA 

j 1^9 oAaL i.j ^JLfcfc L a^jI _j aj^IaJ a jl ^>5 

J • l -A*»l b- *—^b Lj o . a5oj (_5^" _^a- <_£b A~j 

j^bj b& (pjIaAlAj (JLmJ l^jl ( ( oAA Ubi;) Aj—*«J b jjAA a 5"~ ((^j^^ fc l) J^“ 

. JjL. aa 1 _^». ^sL oUJIj pi Is , { jii ojjvaJ 

JJ^i IJ < a AA UL> < cJ l»- (Oj A ( jLb ^5””" I 

»aA a 5 ~* A y t JAA Ij,a. ^ Ia Aj^?bj IgA) I Ca 9 jiT ( ^iaj j ^ t y>c~i 

.AjjV jT lJj w-ib jaaI_^> ^yJl jJU b ^Lbjl 

olftj A 5 *” i AO ^li) 0 "^ 0 Ab *—J^jil 

<AA«I ,*jV C*jlt _jA fji I <+Slx£ La is*y^3kl I t_£lAaA}Aj lA® Ij 

OjAl Aljl^A* L^JI (_£ALc AJ_^a- j l^a. jA LI 


. AaL AjA>:.< l^jT iji j (5"” Aba. a 5^ AJib A^ib 

^jl aj ajUL» JjL~. J l^j'T jL~j ob£ii‘ jl ^ 


eA; Aj 

Aj £ j& 

: JLys-. 

J 

JS' 

«AtU 


aT” J~j 

AxAiJ 

jj-i^ 

3 O. 

**b »_bj 

^ Jill l 

jy 

0 LI 5 " 

b Aj 

IbLjb. 

0 i' 




.» 5 \jIaa 


f>frL 

J*^ 

i5->Lt 


J 

ijbj iaia. Jaj l^i 

a5^ -c 

—1 

blAj 



J-> 

b - 

-rr— 




^VAa. . Ajj b CaAJ l-Ia—» «AjAj ^jj a . b A S' j^asA ^ jl jii 

jaLSS" - L j A^Awo ( 3 ^*^" Ojj v^ ->T j ^ a 5 ^” Aj LJCi b Ia uu_ju 
a^*” AjJj5>!a^> ^*>wj ,^-«a IL 3^Li Ijjj ( ajU o a) oL^~? . 1 T j 

aj^**D ({(OljAj) ^aA IL . Ai3eA^~«j X> ^ (_JiU ^ju2A-j A; ja. jl^a. jJ 
Aj^£b I j I ( (k _As*~Ja L-5 j. 5)) ^ ^ A. 8 . -J -_^a. ^a. _a , »~'**r u ')) f (( <L I 

, AJU.i A A IL 


r r ♦ 



J-jL-j jl pic iS' 0-1 oly fljVlpjJj! jl 

4L—9 .o—I aLUI Ij L &S~ o*—I ^>1^3. AjJUa^j j \J*3y^ 

(J-^l p*> L j -^y pb 3 y*> • > yp 3 •**j&r* y* <J-*Li jl p*-~-j 
OSj 3 ji pic jJ 5 b& Ol_j~r» .» jjbbi £~ 3 ^ 3 t b 

-b b ^ iS3* y ( S^j y* 3 * b j 

ai Kae^ 33^ <_jj <-U-SL— (jL*^o <_£J—J_jJls ^Ijb 

J . 0—1 Aj^Pcj 3' — pic . .AOOb •*■*** 1$ 

cjj o-'l j-Ui LI . o — ' ^ Lo 3 ^33^ ol—L—a»l — j!& (j-UI 
pA j _jiu La Jj l—» |»j V *— .ua j I iSjX* l$J I... i) Ojb >j V 

^Lia. pic ( jj^AJ j 5 sj p — O * 5 >Jj «^jL f«A jjUiLo LgjT ,(( jjuZ ji *S~ 

ejl_^A ^'Ij y& p* j_^k>LA 0-j.i J 0-1 y*iy» 3 j*y 

pA jl ybUiS' ^'lAcI l$iT .ijb yjj Ij pic jl Lc 

d«ji — ^y*» < j°\y* 0>» p* u3 **y? 

3 Jo £—.1 !j*£*3~4 Ij iSy ***J ob^?cj fV*--* 3 Oi L pcw ui^a l*T .pi'I 
b OUf* j' d-*^ jyali Jj y 3 . Ki£ jlil j 3 pA L *S~ ^Xjij iaii 
^3&3^ (^IjJ bis <(lAO~*Li j»-^c i__— Li» 4 iLi— lo . Lj 

oljLJ*. jl^~< (*a 3y *I jl J C—I (*^*^ ^ « y* — f*b» 

, xiL —1 |» _^L-* li iS^3 *b l*^ c_5~j ^ j I L 

< _J—*1^" Ai (_£Ia—j iL j& j^>La pj^b j*l^jl c^llL «oJI 
pLi'jAlLi' 3 Oi>j li' -^—4 <S^y Lj iai* (jT < t 3^b Aj‘ 3 ^y. 

. py^~ <^*L»^i ij&jZi jjiib .« 



<3^~r* ^ < “^~31 J ^ (Jji l - " J l 

^y* cJ^ 9 ' jl y*’^' ^ ^5 J. /j Ij t^l^j-i ol ^ -rr*- 1 


r r ^ 




f C»m I Jo jJ .*^“4 Ol ji «JJolj jjj 

i>4)j J^J W . iS^ji °b^ $ **0^ -^J c$U ;y 

^1 ci^T olj C-~««o (J_A ll)!^-^ (*■* olji A; a5^ Jj 

jl jXaJo * JoJ_A U>C~odi»|***A t-^Lj Aj (Jj~j ^j>-yA <—£LjX^i 

. Jj ijij^ ^f- b •*>»• l^'S’ 0 ( _f^i_^=' J_^> i—iya-j 

0Ubi-5o_)J j^x*. oiL^r* jl^Sx*.l ^ylxil jS' <-£j|>Lj ^£4a£c»j 

jL^a. j AC,«ijJ JjU b Via. • JXXA^-^ (_g_^~<lIjgT,.,,! ^^?eL b j^A cjjjo. 

*a*J J f»rr~^ J>'‘ aJ C J ^ b j ACC 

jl^A •JXJej Jja. j_^C~. aJIL. ^ MTA Jb« J.i 
^UJIJjjU. I J^- ^jI)) • cci^i fl?XijI j> ^JjjX^JI ^-jj^l L}T„ 

<_SL«-» jJ a5" JjL IgJj AJ L <C*m! 4+~u,\j»» cJolij 

^jjCb Acil^ Jjb Jj 4 ^jCa»^A a50j <C— J Aj^T lA/"A- lT 2 *'* 

■•c—i (A/*-A *o$* [** l/ 1 ^ J - 5 ^ 

j J^ JjUc AXo»Xm. <-£j Aj IjL i£j£jl> j_A ijr^* ij^J 

Ij Ji«j l5o Aj A^l I C« <» l J |^oA Lbj LgjT C~»». J j I AjT” 

<*ojLJ Ij^. ^A jl b Oj>^)l «(^l«jj— fJT'J- 4 ^ (*ijL. jl^lj 

<—S""_^J_^A (_$IaC«~* iaJ|»A£ l_^—* bj ^jI Ai^ C~mJI jl ( j*j l^-o 

^tvgjlj J ojU» Ape-Jo Aj Jju^ j JCj Lv j4 jl 

o^' <Sj?f «j IJ-* I jl (_£)_^ya_> Aj_^?cj’ 4_^> JxUc< a5oT (_$IjJ 

C—I •f*r^4r* b ^ |*^f*‘ 4 jl$^ Jl-»- jJ Ajj p 
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\Sj$ I-Ail lj V L (S\ji ( P = mV 

^Lj oUi?tJ lj x T j x s <£Uo-s*»^ JjL j^jI ( 5 ^ 

A^Le-f jJj i}ytj (£jIj jl lj C*£ J±~ J fr^S' L^-ib^U f J 


V — 



Ax 

It 


j aSjS' j~> U 3 iSJJ L {SjS 

V |^-sA L ^ I |\j I^j Lj ^jb^L j~~aj Ij jj ZJS-jA* 

j x^ isLsi .bb ‘p-^' t £j t jf«jl.bl jl3JL C~J jjj’ ys Ij 

Ax—> * -A*. Aj j ^Liclil j£L^ I Ij x Y 

, .A3 ^j5w» t-5C r -,^r" j ^ a5~~ I tSjS' ^ I , ^jj ji 

(jlttJj jjj j* Ij X^ _J X^ L ^Liljj^"”"" j^ LI 

AZtili jiUej -bb <y Ij^Jb j (p~S~ (wjlicXil i»5G^jj -A* I_^Pej 

C^*m\ ^ywj-i (jbj->- >—5L A^Oa Q.....3 t_SLs ia-Ujj aj J5 A3^ 

* *J^ j^ ys J tjLjja. J*jj) (J_ji I— iy*?> jl jX*_T^ Ijil J 

(Xy j x. oLxxj>=~. jl cio j& j^ 6x oLul oljjy-i j*j. 


4 X*S L~~ - (_£_J b*w (Ls I -X». L j J^mvJ A.£.*«J b 

r “ 

Ax~Xy —x^ cJL~* £ I c~ib -b> 1^3*3 ajLL. L 

\ 

&**** ^-tey te »f*Os& — J* s*^ p* b i£»T a i'^' J- 5 


jU 

fix 


A. 

P j xiL Ax = — 
r 


I aT , 


'-L>lj .V = - 


aT Jul^i ^ 
Ax A. 


cr’J y 


jjbl^w (J^Lu* Ojj-K? 


Y A/ 

wlj _j Oa»I ^y-UU <—ijijJ a 5^ Ij fiy eLxjil Oljrr 1 

L 0^*1 tJ-iL^i J _7!A Xy J X^ Olyl^jcw jl aJ^sL. 


fit) - 


6x X 
6 1 ^ yA t 


r r r 



,Jj oJo^ a §11 J 0 _LJ Jlj-*ji Ji ‘Uw li* U 

A j£> ^j^wJU J ^ dL«X^wl ^jl^—* ^ £J Ajr"~ 

.bp'^p • J-iL^ fl-Li k&£ ajl-til jlXL JjLx^ ^Ix*. L j 

j^ .ijLw-* ijz*** X cJ^ 9 Ij 6p oL^il jl*^L 

p — ~y^ * £~&y {x^- Ij X — p iS3ji3^ d>-*./* oLa oXi*. 

j* W>' ui*. .^- | 6 p>x tr^ c *" i Sp>p & r bL 3 

aLi* * l <j1>* 3 ^ 

X h 

«*>y j Sp>y 

ui«5*"”^A j Js yb ^*j AX*»jI_j X d^*i 

^ josjLa 3 iyi -Xl_p. — ~^~\ j*xjLa 

C~xW*^ C^Uji 1^>«J ^ Ul . A*i -iA l_^P» _p*5~ 6p oLZwl (jlj^-ya 

U l_^~4 L aj i iZ'S’y* _j~Ju L , i—T”j Jjj ^j-OK 6x olya^ie^ 

tj l$jT cj^aI^U LI ^A3 JJX Ij 6p Ijj 6 x 

: («*■> J* 1 " 

6 x x Sp^-y h 


Oji jl-^J J 


(£^£,0 aJia^Xi A*uX; ^_5-o j^J^L |»Lul ^JiPiJ j Aj y>cj J| 

I (£LtJjM • <!ijj j»^L^ L (_^I^j a». /1 ( AjL< QlifJj y~> 

Ax —> • A>u ljlj^~*J X) — ~jj- aji C*£-j*» A^—Ue^t ji Ijjj <.X>jl.Aj 
<£* Urn AX -»— a i . . .. 

v== ~dt = &x -* • ~aT • > 'j lP*-* t>! 1 -? *V*j A / —* • J 

0^> O'j V-r* o^J 1 J^ 3 '-& 33 P ui' 

AjJUa^ |j ^ J -^-X k —^j Jk jl jjj I _j (jT Aj 

* ^JL a - jl 

ij^s* ^ 3 tij^X jr~* j 0j» 


14—1500 


TT l 



(_$_.£> lia .L^^Xg ^(JlJi lj Ig-il a 3”* -4jlx~g 

O fc» « \s[pci jl Aa _j jljJLg \s\^ei jl Ag*. ^sLgj (_J-i^I_j 9 O.Cg 

J CjI^~ou ( ji_jieXu,^ 

(jl_^c-» t T -> s j^.' lj !_■*■! la-g ^1 . »L»^j ^X>*-g ^ ^1 

«-5C yt> jl (_^jj 1j a53 .cJLj^ 

(J^l^i ^l?ej| jm, j a^JU' o _yt> jl .Ajo j 

(jl^jX^ IsUi jl i^Lpb-A -j^ . p^S' (_gjl^^J 6T jl Ajlj - 

■5_^a* 0>««l (J^tLg iXJla* ^1 jJ , ijjl O-ui-Jo ^Xj«-g Oo«» L ^ulw iaa. 
i -S^i JaAS o3_y£*J lj L^jl a 5^ J-JLbj ^jJX^Xg Oj-^ ^Ijj jl b 

<XxJ C~*~k ^jl C-ijia. ji . -Xxl-L-g ^4j J 

(jr^J jj}Xii»g i^ljli £}l_jj «Jj I CjIjI^oj lj L^j! oj hj 0 j^-gai’ 

oLy Jx j\j^ .sLxj lj oL*»^». (JL« ^ o c—lAS^ jl ^*0 

£?l>j» tri—I J. <Sjj£ ^L>bjI 4 JiJ O^Jjjj >!<^lxji 

• ^ ((( JjX «>>g AXgg^J 

Lxi l_^5 i_£j|>lg j^*> c*5~~ a5~~ c*-.l ^*>lj 

. ^_y. lM (S^-brf'jiJ jl ij^l 1^1 


J^l J 

AX3^iaJ j i j* £J^- (£~*+^* J^»l ^_pEJ ■>>»• 

J J> $ - « ' «~» oV_ylg jl jjo ,jjl < ^1 C~*U C~u-I ^I^Xa.1 (i_j-i 

ia*.jj‘ ol_^o U^” ^Ijjl Aj j C~wl (jj^a^g 

L^jb j, aS~“ lX>A^«yg 3^'" j I "3^*^ . 1 "““I 6-AmX Ol-i <X)ls_J I ^c*Jt j ^ ■, l - ^~ -' 
lj (J^*> ((^U^j)) a5vX) I U _J (|C~**1* 3LiaJ i_jLJlj _J loVXa.1 jl Oj L-C 
, Sj) ^jlxil_^5^ <-^lj^lg ^Jblig jJ-jLatj' C^I^J •Ajl^Xgjj^O Ol^r* 

Aj^js. ljiXl««■> »" g (J-g^l tS' Jjjl jloipci Q<«l jjJ I 

(_5jJI_j ^ ^ ^ iJU» j3 .Jj ~‘^' v— a*** 5~" jl olgio^:*. t^l_H I j*~S* 

l^*wj|^g (J^xx5 j isLoj I Ajjii) —c^Ixj j~wu> 4 ^«U-£ol^y j^Lc>!< 

. ^j~*xLg _J aUJj ol^^ag^g 


r r o 



Llx ol ) (jl^x o^-> ^IaJIa* j^i 

: fte*ij^ b ji j 

aJT~ jJjIj (-Lib a* * Aa. U ^oijl^a.)) 

I ^SLy* J lx-1 jS^Ju Aj A5CJ la- j A , . . Ai! (_$ I ji J 

<jLJl <^ljj f(j^ tS^ p-2b AoilA OUjI ...Ajb^ 

(^Uoij *S~ AjlA pA JLi*.I j <0—1 ox^a- <-5 ~jA 

f^j ‘ jjjT ^jl-^ OU?* ^ j- 21 c$U <Sj£i* 

(j|jj Aj b Oj^ajT jA pAj^S^j Ij^iiko Aj ^ XI L<1 

.a...-Li -Lb 1^a. ^X- (£j£ji!j& Oj ^yO ) I ^X jA AlOfi! 

Oji5~ ^1 ■a^Llj J aj OjAj <o—I |»jV CjjiS' j&i> (.5^)) 

c A yi ^a-j li A y^~ 1 4 J Axb l y* <j-Li jl OjLx 

ix jj J»IV jji/ jiy ^ jl iX^j jj ^. j ( .-^4 

,OJ*»<1 ^AjM —1 Q.fl.iia. OAa»_J (0—1 —> Aa-l_J (^tO* .JjL- 4 A_ja-JJ 

* /I <C«<*Ia»j»j A^o-j ^a ooIaJ A_^a»_J i—. a. _j O—Ij _XI 

t ((■.',---' 1 A^a-J ,^A - '"■ ^ - ' J>^a*j J 

<_5Ci Ol_^r* <1)T jA ^5^ o—I (jijjt b y^x. <jT Lii oia. jA» 

_V^. fl /y j 4 # 4 A^S A y* 1 J J (; AAl-- 1 ^' -LOj^a- H 

4 \OU—j fjV (jjl Ji J AjlAi Aja^j X*'’**"' lPJj^ ^ b»l (0—1 

.-l53lj gi‘t» lj oT 

I —*■ dw<*A # 0—1 1 ^ * - ^S \ij l3~ ^ 

Ij ij^- * A^ol (^Lftj O—J1 o^JJ OLa 

jfc*- 4 ji ^ 1-^ epjjl Litoi) 

J^l jjilV (JjU oiia. cjT (J La. I ys. ji . JlJ.« L -y* 

Lta^X »«bjjl O .!.•;*•*. Oj”>^X 4<4 0 jL-# O' °j 4 J*^ Aia-I—J 

OjUaj | A*ib ALili i_p- b ^Lii^ O-JiO ^LLJaa. a5^ Ij jjj*- (jjl 
4 « 4 4 4 Ou»l ^yLaa. Aj^J (Oiia- lj O—jJ OjUaJ — 

AAA • 0«i^j ^jjl ^LieJ Ij (J|$l*-b L^~>l O—Iaj -LV 

(XS**Jl J Ol~i“^d (l*L-£lo^ol ( 0j_?} O Ij I jb 

.Ail^ijia. y~i ^1.<I~ 4 iJ^^l I^J .“Lxjji L^jl 0>1^ b»l 
A^^j A —^ 4d_/b Olj L^iat j'jjl jl a 5^ O—I Aa.jj jJj li 
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•i_cl~i JoI 4 -L^j ((Ajl,. t dj j I)) 4,5^1j ((U^CjJ^J j I)) Ao —^j. 3- ',"--- -" j 
ji j yZS~JS' s^-Li ^.oL OWL j^a u^*-w» 

a.£jT li' Ju^f* Jj-iL J CjjS j& jjjl LbOjo ,-Li 

oLa ,JLi diji j&o <-£->3s* ji ijULi ^Sj^^Lu <^.^4 

Lri ,a ^ J 1 '^YY J>— j-> <JL Y » j' ^ri 

• c«*.t Lj.f” <_s*^ j-& <Sj*-^ <,y&lj5”" 

Cjj^ I 6Uf* 

^1 <c«! 

AjJsi b -u~£b ^yLbLJi 
Lb c^bj ( U> j j^> i Lb ( jiJ I i < La yA 
'■dj J 4 * ol^lk j 
^%j'1 jt b (w m «I £j 5L-» j b 

4 I 1™ -L^ b -LJ-h ^y lfl. a » 

ji *S~ A?tiT AaA UeiT 

<SZ~~S Lclo Ij 3 aS' f^AAjejT {Jsd 

oLa LI (i_Xa._^5' jULL«j IJJI 

l>cij I jL La foUbsjlgj ^y 
yj-j Ltb^I -Ui La <(Jj^l j 4yic. bwT 
<_SyJ J o^»u jLa ^a briT 
Iji^k jl^j <^Lji f6LT (5L5L. 

•*/" j~* jO* 

XjL^L-* C-SJi-*. ^i.1 ji i>_yu Aj 
A^'Lv^A (JmX^w4 

...dyS~\ j“ 



J**' 


jXtLLi ij) S ^ 

^jlxJl j 5 ~ cJL*^. <^ j^jT <£> OvJ"i" 


**Jj OLbbjjl s ,*'--^ jjizXo,J S' oT)) 

Aj (jl^U^I ( yj ^JsiU^-4 t LI^J .} &*0j£- 

Ij 5 1-* li «Xx5"~ $yx*p aS' (J-* 1 ® JiJ*'fuj** Aj A* I S' $jS' 

__^aj O-^sj U_^ fUb C^wl o-L£ o^JuS j3 S' Ij 

^Sj) Ij ^sPeLy^La. (_£!a«) 3 -Aj b jU.U J-.} SjjiQjS' 

^JujAji ji {£ J Z*~vj ^.a l al.-j jSS* S^sup JlS a jJs j& A^yi I , Jo^S^ 
oU jltl Jins' ^jJO; j^Jb jJi)l«-& J*5 i_ij (^^h~i 

jl 6 >AmX^J (_C;IAjj3»L’ Aj ^ Lpcj I j** ,jSS* fl-VA LjL 3 i_j!jJa! j3 

jb Lj j! Ij 6^0 jl oMS" »jnA jji S' J^j. ij** Sj j 

j X>j_^tN*J ^Xb>ej CiLa jl (£j b I jSj3 l?tj| ji _j i J)j I 

A-j».U ^jjl jl j yX- b I^Xj bojS*’ pA ^jLb’ 

jl J Alt (J"lj J jjXSj LI . Jjb a 1# Aj JiljXjw* jl <L •"-■ -I 

pLj 4 jj J>^Ai ^il^J j I J. J p*.»L~ S' >U^ I^S i_cl*Oa.?Ej 

,,,JwiL jj^ ol*Ua« _jl jl a*?^c £?_^*jI j^ -bLi' ,>Umm 

aJ^jUj Ij^XjL^. jSli AySjC. I azSS jlvaiil jJ 

(^UibJIijjj U» **j oi La I aJ^x*j (jl ji ijiu S' Xjuiljx^ 

<«Aj^jSwg Ij {jl*^ 6-^i OjL*o. S' Ij U S S 

.((.■^l-^f-' jS" {jQrJ'3 -Aj»L.» 

CjI^5vaj’ j^ (j^’f- ^jjcj k-T^1 

bLL«^< a 5^ o jaLL* jl jijS |»^L4> 4^" o^ul (_gj^L 

(^Iao-Xj*X) J hAgJ ( 3j I ij ^44 4 ^1^^ 0^X*4»3 (_^_5_) 

J ^ I i5jj <^; If* Oy j 1^-^ j ^ i}jS I . -S» ij- 1 ’ b» ,^*j I 


tr a 



j-ijjTU pAjlj ijb U. A5~" C-o.1 iSj^i ^| 

. f*r!j ' ’’Jf! o' 

J X AXjlj 0 AA Jja. fi O ji \ji J J) fcA-sXS^"" 

lj|^“ cjUL«ji < a>ja£-_j Ij I Ay? jl l*^i . u~*H <Jl*- 

uLjU^ ^ji I (j^L*! ji fAA5"”” (_j***“ AA*«A Ij A^i I_jX~j ^X=* -J JJja. 

L.«£ jjl^o j^ a5~~ i_5o JSCa U_i aL?c^» j.j a5~” c~*l 

£p.a. ji (Aw O'j^-B (jiij Ojj_j*> 

-. I A^j I ♦ aT^j X)_ja»jj X ^_£l&jAjAj oAfc L*wj 

Q»«;» 1 _$ jj^_ji AL;*-j_> Ijil Aj b pJjL Ljl-j Iw5o Ij 

jji Jt Ij ^jl«jj jls_^a. |*L*j JjL-j jil# IjL* *S~ 

Ja~^ 3 f** J L*J tj*?* (^ !>'r* L» Ij j^i-o jjj I . 

... ft*" oLiUjj I j I <_£j I |jc* aL~«jj 5^i-> 

• Ij A^-^ j&i j I Ij o_^»5eij tji ' ^ j b AX*a 1JJ AX«j I .} L» 

Astr (j^L«l aT~ Aj^pcj <— <— p jf £ A -i <— (J^A < — — oAj Aj 

^Aj <JS*aJ jjj' ‘a 5U ij-A^ . AfcA^ JJwj Ij (Joj^j oLjbu 

»0^1>l (_/*l«l L» a5"~" Ij^$I«AjAj aajaj aT~ *xa»*I O^-jjI *aj_j?ej" 

Ij ^jIoJ jS' J_J-A-J ^yA^J jl «J Lj X ijAJt- j ^J^a. OU 

. I ^.Pt^ Aa. Aa. 

<AftO £M»lj d?C>~*^ pj'l)) (J[$*» Aj C~«*A J^U fl.lL* £jio (jil Ul 
^j| j axa!a$o jJ'C L ^j^a- ^L^jSjl ^jj ((^'1)) ©AjAj a5oT ^I^j 

Ij (tfj'l (j£*£» a-A^ ^j " j AjljAO L^jISj I 

^Ua«I OjA Oj_^3J iais IaXjI Hjjl)) (•_>■£'*-'> J_/XjI Jl ,AXft>Aj Uj 

>-5j _)f» j^ J A»l ^a-_Jj (^l^jlSj I Aj 

^^J ^ ^J ojLo jloAa.L. jli) jl a 5^ tlA^I oJj^J i_-Jba J (_^3e£ 

.OaIA jr-0 ^As Lb A.,fiji 

Ani j Lfii-T jlAj ^Saa. jl pj'l ,_j*jlj AAcaeJj L 

A5^ AAXa._J.-T fX_ja. tS^^jl Aj ^L*Atl jJ Uj”>^C- j» A^XSj Jl 

i_jj Lbo^.Xi»^ , CA<xl X j3^i A Ij Ij L*oI^X 4»X l *j IX_j*j 

A^j-j^A* 0_jXw.n> ja. ^jX5 _j eX L» a5^" AXjUj aAA> Ua< AXAmjIjj a 5^ 
Ar (_$lAia7cJ <jA»i ^j-» j^ o^lx jj~£ Jl Jj^j 

J^j X ol^j'U ^jl^j J-^ 4 J jl y u +>jla 
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Jjj I 6 JA L^_J I ' Ux t 4A jLL> ->^4--- jl ^.5j5 j 4a». 
(IjiOb (_jbx *Abj5~" 4 aJ lt2_v J JJUa-^al Ij l$iT 4&; f*Xb jmi 

JJSjjf •) 1-Ait Ij i ■> ^1*3^ LgjT jl 4 * £ a 5 U -> jji £j-» JjJ» 

Oj^ycj Ijb-’ 1*1 ljl*l 4 <a j_jO I 45"" 

oUlitXjvi *5" jjs~jb ^il-ul oLa lgjL»I .jJ ±jT c*J ^IacI 
.Abl-U-* L»J bjllw* ^^3. <^l*Sjl jL* 45"” Jib^5"" oLj. 

_aJjJj J 4jiJiJa^ 45" Cm«I (Sjc^ 4jSo jloA j^ 1 ~ *** 

ibicl jl«k 1*1 ^ sSx* ^ <-5"j-b O ^JIa 

j JiijJ"" Ij-o IjIaoJuJU ^jjo ollsLjji olJxl /yi<ib c»«o ji b 
,.*bl* jUil Ojj*AJ Ij oliaLjjl ^1 

oLjj u.5-»-5 vj a5J-j jJxiC^oj L Ia j^*^s <_5j54 L~> I 

f-Vijl.> jLj JjA». Jaaljj ^>1 45l>l jjiiUj fJijj5bc^j |*aL 

£j| t-Jx-l C-ijU i* Uj^iy jl b 4T JoJu£j.UI ^ykjJhlia 

^a. 1*1 4j j LI (u^***l (,5^L _j~c- j L *** ) Ia|»j 

^1 4 4T XsS^t JJ*A> ij^il <^l^ ^Xa. J 

, -U X . » A 

♦ -u5C-< e>Aaj j5j/ a_^acjj jjO"! 
4j^?ej' -> -> |»^*b -> (JSLi «4 jJj 

’ t_i 

• ZjS~ (JLo jlcJ_^*~J jj’l AXPcJJ U j ^ Ij O^Acjj ^jjl 
Jg^laA 4X«o O'I jA 45" IXo ^ jjljj 

^jLIs iaL yb j 4l5Cs^i Ij jL*~i 

iajljj J *^^4 jj (_^-)4 .‘^**•1 ^y* —-4x 4 

Jb jUJ _yk_^ J (Jii^5' Ixj ilotl ^»l (Jjwji) ^I*jL 

IjJI aX" iJU»iil ■Liaj- Jj».l_J (_4>^l jl l-^jl j y*J* 45 

j fOLo^ati' ^1 4 jL _,j ^laeil^ , Jww^li ^yb5lj5^" 

. C-<‘^ jI4j4j I LL 

O'" ib l «-'4?*j’lj J *jb" ^l-ltl 4^bl 4^Pej‘ L! 

ijjj L* j^il J ^-A LL <L 4j_^a. j L^a. jJ j^S.i 

4 S' ^.XaJj jv»l OLa —C~£5" jlJaJ^ ^lLjl_^5" 4_Cj^L 4T 3 _jj olSoT 

,Jjj/ oLi*j l j }}L ^^jLjT (^Ia|»L j jl jl 










ojbjA J ’I *—*)bjJ i£jbj obJlkw lo JUu lo 

~4Jnj£tl ±jf" ©jUol 1$JT jl Jo b oLj jPcj ^1 JLj <S^ji 
jJ^UI ji ^-A I J>c.~> L • l^Jo I jl ^jUj Jl&l^a. L . J^jl 

.(♦ijJ^ b ^«o 1JSU; y .JU ^k-« j J A>-^?- oLjU* ^1 

<»J (^lu <eJ-£ j^A ^Ibj— y I to—I i*}*-/ j!>JjI t£l_^ 
JLUL. ^Ljj JU j* jj l^j— lj«I j*jV #1 .pjjl-kU 

.0—1 a^kxo Uljj ^jI jl L—olj^J jJa jJ ^ iko 


^5vjj jaJjUo 

Ij U U^5 j ^Jjlj ^Ul_j5^ ybjJ U>U AstjT 

J»l^ k J j £*>-> <$ljb ^'1 jJ Jj_r53l Ji" okU 

f C jj^-j L o I i_c I^cj U _3 . xxS" c*5b^ OI jj ^ V JoL<r.«fej ^>j I J»^ 

Oj/^J I JT t_—*»>. jj a5^ |^j l<coljS* 5 j ly> £34 4 5UT 

.((JjOwJ (J^kcj); «J 1 jJ c*5^■ (J~*. 

J lu*5o Jljjj b (j^akuUU 4o^lij ^jjl .Jui; 

O*-—1> Ojj Jjj 15 __jA ^Jai Ij __^Xj AjjUo , Jj 1J JU J_j^ji jJjJO 

^Aa. JljJUo JaSi 1/ , 2 jS^ ^I^pcX—I jT jl _P‘oJl— jl Jl^OttJ l2Jo 

a 5”" ol_^i*l lJoo _$ Oj5”* Ij jlS"" ^ ~»a ^o Jsxixyx ,j»j 

aJ J bt~o A^j I jl Ul .O—vl o-U—j ^jljj JjIJ-sxO ^*o 

0^5~~ ejli—I Jo Ij jT jl &S~ c*3_fi~ jb l—jU <J*i «jj (j-A». 
Ij jjl jl ^jU«JjAj Aa. j J.XAJ_s^ i^*~* Aa. Jl oU^U Job 

. Jo5w) t_jlo’ jb 
* X j+m a) J U-j iO—J o I 

d Y V tm 

17+ir[ £ - t/ W] , i , = • 

j j oL^x (__jL _»_-j jb i_5o L* <j—ib oXjS^> yx j-ol^i 1 

«Jj£ 2 j yji Xy h ooIj — ft f^jjlj 1/ 

j? {*j! jJ Jj^5CJI i5j>l E 3 Jj>53l ^ m <oJ 

A.OA* io)jj?to JjjX^JI JA». Ij AbAo JUJ O—)T J-—oLj (_$jJj| 


r r r 




L*l ,<jT Ji X £lj ^ (^laji •A-£*s-» 

A^jULi Aj jU l^jT a£jT .Om«I li (lj)) 

. fri.^ (_j-**'_J-~'' (^J** oULu^J 4 
• ^ JLa> (jl aJ.>L*~> 



jJj. olj jj^*. L< .^ijl^ c-Al«i j&jiij+v aJj>Ix^ ,jjl 

tj\ j lj U = U k (x) £jlj p**- *0^L»^ 

J tuil <jl L iUa a3 c-J 

_j •Aa&.X;*^ o^j 0Uj j I (_jl a1£?cJj ^ lj < L^jI * j^ll j 

i^J L ^ j\ Ald^eJ ^)l C» j "‘' ^ (3^* 

^ ijii {$?-+*} j^jIaA iaij L k (^Ua^T aA£ Aj ol) Ltv^a 

_j^I jl ,jjjU-»-j jj*. ji o«5”” ja. (jjJo <jLa»^A ob^a» 


r tt 



ojiju at* <5b^ u~Uk{ x ) yj 

,k a«jT ^Ia*j < -—■•»- ji 4^ 
-i-i y~-y '-^~- j US'" j ^ AS jbt-jj I 4j (j)jj I 

Ojjy^* j^‘t <S^J 1J2 = ^(x) (S^^r Uk( x ) 

(jLu>^) ^&-Jb ^ I 3 «*^j4 i—-ft ,■» (_^tr :x 4*1 . i—»■ ! '! «-A«i j»"j 

0^ «^ji*J p* j4 j*ll j^ C-5”~_/* -*-oUa ^^j’lj 

. Jo l^J J)j l_J A^JaJ ^.ft jj^l 

ti f*cx-<? 4 ij \j? n (x) jy.y* t/'W’ 

TCp^ey? JAtb Ij U ^ (jt) (_£4$4^ A^j^JuU-ft L-—J^ |*<*i5”"" 0)L*^i 

(jl«jk n .iAt aT , |^j t5»Uj oj U-jc 1< 

Ij ^Ubjl-U _jA_jj _5 Jjj a 5~~ o*«l ^UiljJf" 2>As- 

Lk^-j i^Loty J>j i> £)yS ~I , iS^^i l*-*-» jl 4 I j•* 

j^lftojS^ oJs- j^-> J {£y*A n • o»J o^lJ) cu**o jl Ij 

. (rt = ^+0 W«*l jji *-& AT” 

IjlftOjj^Ol g«.i Ij I a f-^sSy b J^y (j-*-* J-^l 
iwl^i a5~" -Ua5~~ o 5^_p- jl ^jU»jIj^ jf ji J 2 ** a5~~ 

: ^j 1 " jr*^ b 


h 

mvr — n — 

r* 


j iS^ji Jj s* y *y o ^ 1 

ojI^j p-^*4 |*l>> t_^si ^ jj ^.a 

y> ; *ji Ji l y^ 9 (^IftC—<l_^ 

ojj^ -^4 j A j- 5 cS"j*. j*j'l j^ *i\^ -ii-.*. j»a jjj' 

ci< J'y*' ^1 «j^>4^b ij) £jlj ,Jui4 j \J& ^j'l 

^»U J) j*i JJUWb ^_/5 J^ jl J&J ijjy? -^j 4 <-—•«! 

iaj I A-T^ JJjj o.Ui5~~ isjM Aibo ^1 .-^4 

«i-At j Oj li" t £Lftj I»L) j Ji (JJjiOl (_^jjjl < LJ 

, C-* L-p j^*4 aJ^L«^ jl Ij ^ilx>lj5^ 


rr t 



O^XjL i_^.»- lj i£ibj eJs- i jJi (_$j^Ij L I (JiL, 

A> A _f £3j~> 3 Xizjjf Ai)^*.-* A_L“ **J i L*-»J . i_^J Axbl« 

. Ju L_^~i lj A*. ^ ^U i^^ a£L> i ^Xju i_^iia_) £j^*.l ) jX»L» 
lJ L^J <Jl^ jA <(■>*" _^jIjUj Ufo(x) ^b f I aT~" lx*^ U* J i 

?JjbLi~» lj A.=». tj) ^.j <3ji 

AibLl-^ o|) £} b‘ aS' < Jf~> 

J^=- A ? c— 1 yStSlj^ °^1>“ Crty JSi~> j 1 i& Oi 1 

LI ^ ‘irn - - ’I ^ ^)l ^ Jty? T^U— b laAXjl j J ^-J J^s-O ij^ 

ji jLl! L a 5"”" i_jj Q.a. a - >• Aj <«5o i_^j j ^-vlu (_£j Ajb _yl ^—b 

• i^j ^Aa. jl ^»»b . ailALwl (jl jl aJ_$I jJ.aI^* 

Oj_^aj IjtiT ji jl ,C~*v-J i^loji AjLUj ^>1 ji (jjjX£j| ija-j 
i>^’ ^(^) <-r*~*-ji ji^ U*' J if- .-^L»j J (5^1 

Ji 1 P(*) jlAiL AX~A jl X Aiysli ji luL> aT” i J^r> 

• ^b' jjI j_jA?e^ JiL** ^JjXSUI 

P„W = l^(^)l Y 

a 5 ^lAiljAXA oLa aj jb ^53 ^jI jjxLL tj-Zjj 

i Jk~> j b <jT jl ^ybJl jS~ k-^J^L ijLiJi jUT ji 

b \J\ p(x) |*5^l y jl>r* iSJj j* fK^-s*. {J *~‘ J 

t£lji p(x) ^b’ JjV .j^LlL ^*-~j AJljAXA jS^s* jl X ALsli 

JjL,^ ^jiol^il J* J -“I 'XXjb' bjyij' IaA*a Ailj-UA 

«j U^j 3 kXx-^vjT (_£L a^?ej j i^ « . . »jj ija.j c-bw I a5 

a5 ^j> I b . i j* *> * «i aj I j *axa j i 

tXl>lu J-ib oAjAj Ij AiljAXA ^A jb i-5o J) I ^tS~ jts 

^&\j AmJI , ^jb |Ijil ^Jj|j i •—L as J_3^i 

iSjj <6j* J jl ^JJ} v»j‘ J I Oj^vaijl ji A$^ C—.I 


AjU~, 

Lx-* ^a j 1 lj Ia aJ I_j Axa *S~ 

^ji 

c-)L 

Olj l>A j 





. 1 i Aa 1 

Ja> La 

‘XA*.ji f^olAj ^‘Ia^ |L 1 OjJ^ jl 

(^J b 
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jl I J a-AjJj AjljXA jJ <*J^ p+p^Jb <jl 

jl |V't ts 'ji p(^) lyT p(a:) iSJj 

I ^1 **_iv^5Cj J ^wwwLc^t $ JM L—J {$3j 

jL& L> L (^1^ _^JjU«J jjJ I , I J .i 

. 01 C?J ^ • ' k I L 4^” J I (_£ 1 0 __)^ 4 

•il<3 ojjj-4:* ^1 jl ^ j±jU*j tm 3 rrA ob*L> 

<UjiL*_j jl aS~ asJzS Uj Pn(-^) a5~” <—«*•! bXut 

l-^-l-L-J L iS' ‘ "-'-I I Oj L* 0“^ ♦ l ~‘*" 1 ^ $»AXv 

t jS' Jais (jl t^L «-^l J-i ,'^ s j> _$*• jl-k *Aj 4 VU» J pJ.5^ j! 

JJ.SCj*j _ rtS ij* jl Ji £&Ot*s lj J l^jT Jot> l^a. ^.ij 

. jl 4 j oL»*L< *kS3j 

Ot-Xi jJ OmiiI 3 ^’ " 'l J ^ J_J^& C~e~**J ^ jJ ;J&L» LI 

l*j"l)) <J[^“ j^iS^I JsZ'jb jl j-? 9 <Ltt tSjS 

, V 4 Ti l’ll 1 J — J lw I LI -f_sX5C~-g j Il^5C) I X 1 j ((?C-H«~a» 

t 1 

jjj ^xJLj <J) yyi »-£> * ^1»Lbj lj (L'l J- 1 - 4 

, jjL*2 ^f‘3^' I jl" )* 

J ^ I ^^4 _^ ;3 “ *5’”" iXu |»^L*^ llXl-iS 1 *. j.> LI 

I ji I i>£j j I cjji* j L_wj *>ju<. - ^- t ^ 

^Jlxil^j i^SCoJjL (j^iU <*53 j c-**L *Sb»jT J ,jjl JSCi .^jL jl^s 

^2?cXw0 (_J ij Jj. L <_jl ^PcJjS' CjjjAJ I *CXJI 4 Jj l^jl IjLj ^ 
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Aj jL**J OjjtJ-^A 0 S 0 ^j'! jJ A3 j*Jb iSjj LI 

,(^Ji aJ>j (_^“Jo>. I^jl i^mj J tJ“J~£J^~*^') • Jjli <_UA b«£ AsbJj?* 

^ J *^W* jsc" iSjjf' JS-i aJ -i i^lAj^j'f- jJ jjSTj 

Oi^ j j ^jI j Jjjj La o£j^tj ^j’-bAL ^j’l j Ji 

, J \j^i JA Il^a* 

ijbx^»b Jj>Apu jl^ a5 |^»j 5C--> u|^ L I i—So jj>tj (_£l^j 

0 =*^ 5Uf t£jj*l ^ .^1 jl y 1 . Ajjs~* ^J.r^-11 >1 

j5o - (Jxj; jl p-> I tJl&jl < 5 !^ . jjb c-a lla^ 

/l(v) iJjL~» j^o Li iwi jr-ia. ■< (_£IoAm ojLv^a (_ 5 j^J| j|jjL> Jo L L 

»^ji cjl oIaI^s. j& ji ^Lo ^ co!j5^ 

J* .(rtl*^ Ojjj*La [*j"l jl iaiu Fj^Lft LJU L (Jbu lj 
oLi^ pUi’ jl obc5o^J Oj-^l aT~ oJ—l ^*j‘l AiSo ^>1 ^*Jlj 

0^5"”””I , Jj L l^jl i.J-S-ii?ej -bl^A-i J i— miJ ^Uao (jl 

LI .c—I (•>-*-» ^j^si J ff' JLxaI i j L f*S' jA j£ji ^1 

jljJo )jj$ ( ^^j^ '*£&&* jl Jjl c^Ld-' L-; ^ 

bJio-b Ijfe lj O^L j jijikl A S' ^jf*jl <jL»* 

•AXXJul J iS jT " *** . 'rf (_5J^ -9 ^-»a j I aS"~" l^jjl , Jo J^j aJ^*« ^Ai^wl^i 

( ^j_ J ^l!l jb . Jjl-b* J^f-j oSo^j _^aj Akju jl * JAbi^jo 

aT Lijo (jT ji j£.^\ {j£+*y t (jLo*- L Li’ (-LaJj Lj IjAJUvA 
.«ib j^L' ^yj'lj pj'l jl olj^j lj L c^L cj*«^ I ^1 

A S Jj Jj J i ^ ^ (jj 1^, oJiwJ ^A Lilj 

,_j^ jLjT jJ j^" jlc-l jLa jj 



r r v 



\ so n— \ /—• m— • rpan— r /= i m — • 



rrfn n=r /= r m=i rrfo n= r /= r m= • 


b J c£Jj J- 5 cS^*.’ J 

.jJita *l£k <~5 Cj \£jj l^iT jj_r^H *‘v* <-’>'*> ■> j'y t£j.) 

,-U-wj ij_y .^xcl W 

^»Ut ^jb? f^u*^ aj *5" jj^r Uo ij j.» «b 

lj ouIjl-wI j b&jL ^r* ^ i~i s )x~* 

aj •cl»j \j il_j^ ^iU*~4i y > \y>- I pA ^»lj ,iy o-il-i ol?=j 

^jUi‘ Jjjl^ <*1>U»I Ij <u~-* S' ,^1 L^jj_r^Jt 

^5^ A*A~j 0^**> U-iU —j ^b*.-**- <J^^ > ' 

^ ^ik^, 5*w^ .-LiL^ ^ J^' 1 f*-’ 1 -)■> 

t£lA«j_$.S Jjia b OjbL »Ubc- _>& i\j^.'i S' J^'’^- 1 

. j_ ; 5’" J^-c. jjJa:.«■*! lJJau JjA». 

<kj£L jj^juA kii <Ks pj’l Jsbil S' Zji (jj I jl j*->. W~ J 

J>JjSl\ ^bt ji\ J^l *Z>j+* <_£jj .^SS J>S, fSygjij 


15 * 


Yf\ 






t fa «=t l=r m=t 


i/n n=t l--=r rn 








^j**AAA J|£i£-! {£5* ^(*J*^ j* s »5w* eAA iL-t pLswl jA 

IajaI jl <G L. ^jiJ (A_j-£ L jA ^*?b». {j ii«cb AjLj jjJ I . Iaj jjj 
L~X™v j C L Aj law Ia^wI A'S' CA^~aw I AJ I L-tf dA*!a ALwL 

w^j j&> Ail «A^5"”~ aJsLI Ij L di ^jLwa.! , Aj^^l Isj is aS3j oA^j 
Ij j* L*»cw I £jj| dS~ LI <AAJU> A (_gAbcl j ji <*-5oj (JjIjiA 

^IjIa Jalii I 4 I .AUiLjfoi IjIa Ij IaAUoLL^ jl oAIa ( J-Jwi‘ 

A_^a.J ^^9 LI .C-^l^iT a 5~~ ^ c-^U. _& 

Ij Ia a jS jj^l aS~ -wvA ^IziljT’ <LLj|}L I^J JaSi jjjjU^wjij , Aj I Aj 

, 6j I aI 

^*4^1 ?c.J jl-k^ CfT »>*' c$aLjI aS' jjl Ij*. ^ LI 

«ci j£j j\J ^5^4 A** <_£jj a 5^ ^jj^j _^-T • AjJjJl oa^spcj IjL Aj Li 

jlx» j cAwl , j L^ L^j jA aS^” <aa.J JL Igj^L* a^Lj^v> ja (ca»*I 

olSj^a. jA <_5j IAj b ^m, ,LA«l oijS' .laa.-w ^jAjU^oo’ jjh.) Ij A_jaw 
OjIaI Ij olsjo. ^jjl aT" C-~.l (LLwLjA ^ly (_5 jJ Aj li^-Jb' jA _$ <j^ 
oAja5^ojIa) ^ol^ii ^ ‘—'•*•1 ^j^A> ‘jz> ! t^jlAjb <aaL ,aix 5C-j 

. AjIjJ CAbLi w5Cj^L ^J|^2 j Aa-_^?c^4J Jj^5Jl cJ&j*. 

(^5j I Aj h a 5^ jjlib ^AJAojp* b I A_^j Aa I ja A>V ALftj 

( AuSlw* i_$Lu,^A5^ v.^Cj^* <_£jlAjb jl ji j~Jt.-i t_—»■ j 1_^4 

jA {Ja 5^ »l e a.l Ij A_ja>- JL^i-L Aj IAj-i jA'ic^ /| |Ml IjO 
jA (AjL Lif ^jla. p*M»» o^L Ij j I A^t y I 

(.aalT aa I j b ~_y*- J 

j^j JS^j j I AAvA j b J j *j*. ji JjA Lt (_$ Ia ^j’ I 

? ^Jj I A5^J y ^A J I A)_j^»- Ij j^a AJt ‘-^J I _J A Li I . Ai La, 

j A L ^S' aKat^A IjJj AjAAm>j ^VA^" IaASIjAAA cS^ 

i^5^5Cj A (jT jl _^T j~»5 .CA— I aJuAi AjIjAAA 

IaJa^j iajI j-a jA j^LI (Jj (Om*I J^L ■• -'^^* 

• A_^«>» - < j-> J^-“ 

AA»vA jb j I . i1Am,I j_ Ja A,« ^A Ovwj A ^A ^1 aL**v< jA 

aS~ ^jjf^^JI ^L_,jI ^jj ji Jais aboi tA_AAu b^^l 

. aIa Jjy |4*> jl Ij l^j’T oly^ AjIa l AjL'I OAja eXi 
iAijlAi j5C»ASo b jyaAfc v-Xj aALi i—SCs^pti’ ^l^Ll 


15—1.500 


r t • 



6L»a i ji lj i_6b' ^jjl ^jCa! . L-6b i£Ia_js*I 6_j-* , ^a 

1^»j 1 A*y{j”" j ai^j jz*~± ^ ^ l5j 4 oyliil^J"" <—£Li|>6 

.Cow*! jL66 

^ela*« c-jyc* -CC56-* ol>u*tf> Jjjl ji p-> I jl a5"~ iSj-tJ^* 3 -* 

*S~ c~*l j*i"l (_]^i o!-*a ^yl ,c-*I 61 j! 6 JyT U1 ^ 

^iJI .Cow*l «-bi _f j 6_J-w**j If* 

^1 <c~£I«Aaj y^.y> ^pA 4-* f** lj «juUAj’i) ^j! 

jt Ajtil jJij «.A-£b a-Ci 4C.il J_^j pj’l jl 4jf” A^^Auga 

J diL* (_£lib etSC**.} 4j . C« ■<«•-> j^J i_^5 I 61-oo^j 

l_^j‘ c~*3^» l^JCCwo* JCCwJ jib' IgiT 4j 

^jX».Lo 4 j (‘‘^f-^/ jt>6l !^ij ,ac 5^ (_5^6ajl-kJl lj ^Jl Ojj> 

l Ljj L) l^j I C«.a«5^~ A^it (_£l^J pA 4j|j.Ai& ji ( > _5~^) ^fcCi 61 

ji (^ibj 6^^^ 6 $ 6^ ^ ‘**®A b . Ijil lc*Ai* ^JjU U 

i_$66o ♦ ^cib Acili iUcc! c-cT c—*J j ^j»Lcj a 6"~ ^jjli c~*i 

lj j6’l ^J^*i <6^ lj ^jbj^^ci' ^J6 j jjiaj p^jljCw* U IgiT 

. i jJIaili Uj 

ij^Sjjj 4 j^9ej J ^ a — *j i ij^~" j^jsA l_j>ci i Vu» 

a5o ic*.I bt>ijLL-* 64*o» jl Cow)_jIa«j - > j_j-^ ^ 6j*^ 
4J LCv 4J Lj i jl j^s£ |*l^iA _^*l . «ol C * b A Xt* o^ j! 

l ^ .£ S ' jlJaJo , i oy^Co jl-U jl jbjJUi 

a 5^ Cow*l «iU* 6 ja foA^ib ^»j>^a.< U c?l_^ ^4 j»A ^_y4^ 9 

(_SCjj <JjbJ~A lj ^yj^Cj! ^jI C~;xiy> fj 4 (6‘! ^3 

lj ^jiJp 6j6o- j-.i j ^jis^i Jj b 6>6^l cSj'jj! c-il_^5"~ 

^otWoJ ^ U*.* (_}IoAow 4 ji 3 lowil 6! •^9’* 

(_$btj»^i L^jlJ^* _^Jb> C^eij Aicli jjLi I a5"" Ij 

Ol-'J C-Jl <Sjj*\ 6^ oljl_j^j 3 JiiSw* j~ j«j' (_$lajl^l U 6^ 


Jai. *£" !j ^ — Cr^j y l* 

jl <-56 jA i j!^ 61 -a^ j-^j jJ z«~-j 

.» . i*-56 i jJ Jak Jia. Aj 6jiaa. 

r i \ 



j.y aj <-£» jl <£ji\ jJiLj ts\ji aS' jz *.j jl_)~» 

, JjT j»jN cuilji^ 0^ 4 '^ 2a> v *4 j 

ajL^ ^%j| ^jlXjlj5""" aJ_> 1*^> jl j-lLiX^/l 4 

y aS~ j “4si b jjc*^ 4 4 i^ J £' 

,-U-iL^ ^^pcj CjLjuIj 

a50j I of j o— I jvfr ' 4 L» ^ly ^ Oj*^"""I bl 

?JAA-^ jjij 4 («^ AlkL, aS~ J^j'l JSji p_)jl.X OLrjJol L» ly*. 




j-i j ? 0 »*l ^jXSJbw A*, jl ooe-^ 3 =? j* jl (J^ 

Aj Ij JXA j I tXXOE*A> j5^ I *! <-^J i Aa C^a~fl a . A^j" j 1 * 

yX^J 1 .5 l^JL) aS~ Ijjj L* ij~wJ I" j»ja> f «^JJ 

J€ l>T cJ-a> csU aiIjxa Jjj* I *J”V gj_>i' 

|j aJ1j.Ua A.5^ ^j~*J Ja2» ,.5)1.5 Aiysli l$5U—y <jl UxiLfla. L" ^y I j 
cX-ijiT <*J.5jji>. j p-Oj UUuO jl*4 aJaUw xXpyi jl 

o.Ua*J aj Ij’ . Xjl.5 oly>A ^jj ly -a a. A*. Ajlj.UA ^oj^j j^oljX^ ay*^4 

aU j . iaiis ol.AXaJbjl.5 Ij I .5 <^ly I Au>Ab C^yS'\ 

yj lyl *S~ -UxSw* £J j£, UcXjI jl Ij ^ obi lyj , X>jl.5 U-AjL) 

•Ajo ^*jT~ . <XX>a»I «-UX (j^^*~J Jji^v jl .Ujj^^ j AXXil AS' 

AxkUu I j 1 !^a (Jj5lL-i j Jj^Lj j I yj I 4 JjLu aJ - ^ aSj l« 4 r* jO^I 
Aj lj.UA Ul**5l-& jl A&I ly , ^ XJ o^aIx 4 <# U 1 ^«<I C-Ux 

. X 4 ((*? X — I» jJ Iy«. Aj I .> -4 4 ^44-^ 

((AjIjJUA)) j» j g a ■ ' ; C-i*-J b^jJi^l Uj^” ja I ^'lj j^ 

(^I^xs^j^Lj aj jjjijl j Axsjjjj ojj^> jl Jy* Wly 

.O-vU oLj«Jtj y Jjo JaSs lyj <ijl-U (jl 6 -Uj I J Axxij5^ 

OLgf- j“y®^ 0^5" U aJ” JjL -blj-rr 1 Asii aj & a. a jjjl 

Aj^ .-b-Xy j^-X j*c». t^ljl^ 

l»Lj' ^Jj^j C-j»-Ij J4j®- 4 <-^yI 0 -*l (> y»jilj _ / 7 c- ^Iaj^U. 

aJKjbx^ tyly*- ij-44g|l ^ol Ij ajIj-ua ^ li». 

(_5jl-4y>. AjIjJXA Ajj^U> U-i aS' Jjj jLj .^AJj O^J ly Xja. 


r * r 



i— - ■» J J^ t Jo^s^-^O jj2 J jJ Ij jjJ jl Ij^jl i Xj5C^ 

(Jjt-b^b -\AJ»j«» tSj jj«^" <_£jU» j*A ^A[T" <'Aj^ 5\U* _? ^-SCs*« 

• {■’U***?^!** J a$jS^ ^jZi^Li |»L?Cjl jMi _$ ( Ajj A «4< j l^jl ^^3 _J 

*! A j5"~ Jj^a.^1 ((^jlj) |»_^£jLi Aj 0|_^~T> j4r*^ J ejljil 4 ^ 

j^jjL-2- 1 Ij «pjl)) j*j4i-) j JS^i U l^jT (j-U aT" { J>L>j*j s\jm 
j*> tfUjtt y**- l$il jl <-^j jA j^a ,J^I jj j cu*«l j^>. j a^^o 
^oIjJAaj a 5 U ,-uljjiL^ U) oL jX*^j jL -Uib t_56». t£>' jJj 
<«-A—! U <^ljJ Aj^pbj ^5Co » J °b ^1 jJ 

Jjt_j2j-» JaflS <£Aju oljjjt! j ^jlaAji^ U Ij ^j'l JSUi Ajs. ^I^J U 

(jJjj Aj^bJ yt> jl U <C««j JjJa-^l Ul . ((JJjjf” ^Us> \J\ 

J S" ij&z oT ajj*»jI$*. ja aj_^&> jl £ i «jj jj i_jj. * - £- i 

a^5~~ \JkaS* Us a5~~ a_jj Lj^>ej c—ji . a^a^j ^Ua/" U 

, ^jjL-S J.U J ^k> <6jy? rtJl jl 

<3»j t A'ju)U 4 (U’l {Jy^~ j£-i tS' j^jjb jU~*isl L VU l_^. ^ 

?JjbJu^ 

4 Ajj|jj ^JluUsI ^-a O^Ia <-56 aT~ Aj 5”"” Ao4 

^jJp)) * *S~ AAjj^j Ab l^rr* (^~«jU£ L j Ijl-U-j L^il jA Ul 

a 5”~ (^le^^iiu b ^ «—■*•! Ojji^ pA *»j ^>u lS^ _^U.I (JU -W> 

yl’nii.a^ jl Aj A^" I ^ .Jui4 AJUsli -^jIaU-U U 

<*$^S' Uj A> Aj» Ij’ a5^ U 3 *^ a5CL 

.((^aT" j eilj I (^Uo-bJj ^3jjj .}jp* a5^ Ja5^ 

AjcjT • ^jU-wy AZmI^J C~aX«i y~». ^JUj I L?c^J I j^ 

.((JjU* Aj j Uilj ^Jl)) a5^ C—~J ^1 I-Aj C^j\ ^jV U t5^ 

I^T 4 Jxl^5 j t-^o^U aJ^U^ c~«I U 

• J& jJ^S jl Ij y~a. AoA fr-J. IL* CI^UT jl J*J . ^Jj_^wU 

^uis Io^Oa Aa. C Jo U-U-) ^--~*j Ajj£jx j»l$AA (_^jj 

J jiJUo jJ Ij ^- w a- jjJ I j> I J JJ^Ut (JUsAjI j J> 

Jjl i 61 i’jU*' tJ^ 3 Ajj^a. j^-sA J jly ^mU»UU b 

Ijl^jT ^jUUj oJols j ^jUj OvA/k <Uj_j1j U . j_>5~~ 

^u'l (jUis^ <^‘i jji yS's* «>^4 ^ 


Y i r 



Oj-'j b^*^ <u* j ..UiTjlS"" |*jjL««} 

, re-^* - 1 ~-J j* U*cJ I I |( C-Lto.)) Aj 

l^jl ^ i_SCo5 C-» a5”~ a>AoIo.4 L«j a5~^ c~—I jjjI _^j 

(jdd? 0*y. ,'~****d > J Aj ^LXa.1 ^5" 

I^JI 0^*1 _j Oj^Aj L»l ob jl^J -j^-j Ij 

j^i‘l„ oLIajI oljli!_^«> 

ajUluiIx^ .((CVw»l bs*«j l_yb ^ Cj*ibL*~> l» * «Ajj b ^a U^lT~ p tlj 

A*m>Uu ji «Aj|j-UA> pj'l)) ,0*J AXigi i^^LJ ^ li*- ijjl J*^ 

oj li’ < C~»1 jd& j L ..J O^L?^ >^L*J jl Aolj.AXA - > 3^‘ b 

Oj-^ Lgii ^LpeJCj 3 ^Uei’l A5" Jj^UaJU j-AiuT ^A 

^jLx>I_j5^ aJaLu* jJ> Jai» UUtc- 3 ^ 

.C—I 

olvajtiu-) a^Lxw a5” c~*I ^•yi’ljj ^1 p t-Xj — ^jlxj|j5^ t-5bjl$b 
I * -J^rr* {£*~* b 'SjS ^ 3 y* I (£lAo-b.Jj 

Lgil c«*l£l£ j ^yui> J oA-i <l£«j I 

• J Lj*»j 3 _$ 

bL*Ai»l-« cxj 3 iT a*j li. u5o^j AjLUj _/"I 

y^j*. *S~ AAAl_j»~» <-5oJl L*l . axjL oLL> Ij ^j'l 

(^1^ ojiji .AaAj U» tj 6U*- 9**p t>)ax* < jm 

^ IXil^f” U _j a A^-j .5j l_J t_5o J^sS j A iS~ <J.‘m«I i_ J La. 

Jl^il (jbj 6UT ,AijjT^>jj^ j** L^a I j I ^ J.*x^*. o IxAvl 

Ij «lj ^1 "jd> L» ,C~wl |*i’l c5^j3" aL«,j AilS m ^Jblfcj j 

jy5"l j ^xsy ^ a j J 9 o'jj - 3 j' 

c$b>i (ft *3*- c?U b J' 6 J^ y* 

Ail^>| JAa. Jab JaSj jjl jJ-j^^o’ 

- "---/^ la» a5^Ij ((aj A — £ 3 '*'!> V La. La a5^ -X<. Jj I j ^ i ^ 

(jjjX^II o_^»-VIj Ul . ^olXwy Ow*l 1 (_5lfc0.Jj.Ajj Ajy^* 

aj OjaT^I Li oji bl 

qj .a^ iS^ji e j^x~ > ,o»«l ^jbjjU j>\ w5o jA ojy£}\ aS~ 
J^jy ^1 oAjJj (jl uXfc5o Lt c**J i_^«Ll» oLj_ ? ?Bi‘ 

jl A5"~ aAjJj ^%A I x S g A a . . A. a,^< Ij 


r i 1 



t£*Xa*lj jj jZ&\ «bH~**A l^jj f-Lib 0-b£a* ji^ a£j ‘-Pj 

pjl J^jUl Iwii-^^g-* (_$Ia^jI ^jT ^Pcj .(jl jl (_gl ‘ Wa .a- 4j 

? ZjSLy* Oj^ys «b^5^*. ji. ”V. ^ ^.<*^1 oj S i_5o (jl*.ft j ^ <b*l«**& 

3{<0*l/bla*l t_jL*o* -b-Xa* -bL (j!$*« jjjl <b b^b ^AL i£l^ 

^ji\sj\j5^ ibbj^b tS' CmoI t£.>LlJ (^j*Xi jjjI ..*5*1*5 bb®-? Ij 

L^' b . ^>J I-Xj jjk} *jl (jjJj jy»L*^ 

^-5* l^a- 



... OLa* 

JiU-* ji i ais ojj^J V A V — \ V M Oj_*> 

o*bui j Ifi-T ji j.5 Oj b 3j*~* bblbijts* Jj>iL-i 

Ji* ^Uui! o^f* tSjj j' ^j’l cSj.^ J c-ib o^$-i 
. ijJ A^iljS^ ^jjlj" ij yvS ~b j (^iljll 
(- Ub -* a-b-*U L/ Ij (jbj 6T ji) '-‘S^JJ y-3^ j4r^ J ^ ^JJ_^Sb*J 
jl . .}_>J ^«*J lacjT ji Ij |»LI j *X*i ^Ub j. £lj 

0^1^} La* ^*mJ ^ *w jl _/***^ blAiJji Aj jl |*X** A JjJ^S 

o*JU» t£l_>} tS' sy, ^Ijj-i jLj jl ,jy iS^jJ bl^jj4 
j_j-J U j <_j jvp (Jj U ^*ijjl J 'Xx* ^xiij *la2i 

jb a*,jXi ji (p)L* a jl .*x*ib «*x *2 Aj 

fj ‘cTJ- 5 ^* ^jj Aj ^pL \ t J-5 J J~^j’ A i £Jj£ 

«cs^jjj ^Ljj ^J|>o aJLj^ b>*jl bAiljji jl j fosj 

jbjf* Li jl ^**Lbi^a.i j <oLy>bj ial>J jl laeiT j^ . Jui 

J oVla* A»J^ iwJjll? < o)la* L^--<>■' jl C~«JjLc blwo*!^ 

* l“ . 


r i o 




Jak djbji lj .i^k jjI JL. ji J eJjy ji 

T \ J i ,O^L j £ cx*l -U^ijj-a. OJ j3 J c£-A~Aj_JA I 

^ <Sj ^s c j->kc J jilts' ^L VT J-> <-A*i (Jjcj 

I^9b 5”" |*fc J J>jJ JjikL oL^bj j ^J-b )&. (►*> Jb» ^ i 

, A.^a Ij J(^*j 1_J aLaj j £jS^~y* AjJlb Ij ,»jJ _3 j_^> 

j^) ^Jb ^cLi JL. ^.c. j.i jl 0_^J -AXLkil.5 Ja5j ^jj_j£Lj 

tSj c$U oT aS^ ckl^i ^-\ Jiji ( 5 l_^ ji \vv\ JL 

J AX—».jj Oly j^ (. ijZiy* o^—5~ (jj-Aj ^Xxb L 

l»UttJl* (Jibe.* tjk-j j^ Ij jl elj (jiUiUJIiJ^i L ^b> A J 

.ijS" jb bjjl o^—L. j bbo(S^T f^jLjj 
«L» \ \ ^b j oij jjJJ Aj OjLL JOjl^ ) Y» V jLj-J 

j£s ^l!«jb JL ^ y a5""~ Ij b Ajl— b iSjj^)), ^jLS”” 

-Uf- |*j^ JJJ 3' 3' J- 5 ^ 

_^j I y-hcM Aj AoLxb—S j J-AaJ 3' *aJL. t 

Ob^Ll . A*i j|^ JjjLL O!^ Ajlk.Ay9j j.5 J Oa»l .S^J ^*kfc c^Ia 

jl j** ^VVY JL ji OjJ j_j*jIjI^*A jiXi (j*l Aj^2x«»< 

^jXjL«_ji . X —’ - ' . I Jj jl^*»l (^l_^J (^IaL—_$ A^C. JL j^ ^jjlj.5 

U=iT ji JL, ^ ♦ A S' b j C—(jkjl^J j-Jjb j^ u j J>c ^ 

ujI?bj Ij (jijb'T b Cw/jb LJQzjI Aj WAT JL» ji JaSi J ^ji 

•X^i jti Lla _$l j^ ^1^^. J^La.1 j Ij I a5"~ Jt^j ^ V A *\ JL j^ .JjLj 

t^l^J jb ^ia. jl ,-bi^ ^jLJ^jeJL (_5j Lo Aj 

oULj jl \ VA V JL AjJ_^ i ^ f J «L Ajl_jJi «ja.*i/lj 5j*. 

.•XfJhji Lj^ jl J >^-*4 ^bbj -Ajj 

gjj£<~i jjl J... 

J_jJ' Ij j^j I ^ A J_y* * ! -3‘ , A•^ , ^I-A*j jL* jl 

j I , £+>j J *As^J {J^ 9 *** *i b-»J Ij jJ I a5*~ ^_jj ^jj 

« L I U o>Sj L« iSj^ bi j ^ *a5^ ^j I b — I '!< 

,a .c—l ^rr*j 4 ^li oJ^a- jl ,<-ib j s Jj ^ i_^ jL— 


T t \ 




Lj ^ j^s I Aj C*~~j JI JjU* JjXj I 

pj’l A:>cj_^ Aj C~-J Ij jUxp! |»-Aj; 

uj»s 4 I? l j» L »a» I (5j_jJj ij L« I jjs~^ 4 A5 Cj~ ^ 

(jl_j^-oJ Ij obuL <C-ie« fL-J o4j^ fl&ijl ^^Lcijl 

4 Ij il _y> Lwv 0*}/l«jiil j «cJI j ->li 

, £jS^ A-o.^j (j!Ajj^a* SjjU ,_Jj Is J^f~3 >\£3j^ Ajaej 

-''J-*- jfi'J* *i l> 

,Ji5C^ ^~Ju j* iji^ jl LfriT aL^U (jLijlAiu a5~~ 

j l*—j (Jl»- j .i ' I £s^ L O i«4il (_^u>Lu^ 4 j^ (jijj l_j 

ji~~ r* jl U^-i Jj-i *t5sAA l 1-gjT jOLflJ L J (j-^*i iXijj 

,» Ia i I j** J AXSj (£_}*• \j*?“ AXS 4 t_4J Aj ^3 <5_?I *^J I 

^-1 *1«J Oi 1 J* C-«j .5 7^-Jj j£L*<J (J_yu j -b L-, j.} Aj i l*. Cjjj^oj 

'jfy* jl |*A J 4 £ I Li I . Abt-^ ji -Ljl*. L 3 £2 L* 4 ^l_J-» iT 

jJ j -bl~4 jl ^jiJjlj Oj^iaj IjApc-i j_wJ alSoT jJ-5 Jj-j 


Y t V 



jl JJ^ tSWjjs* 3 £dbg *S~ C~m>1 **J i>ti £jl 

AO la. O^jli A*)^/ A^jlia^A JJJJwA AO la oj l^»Jt> ^s I 

A-i^k^i jj-> U"» |»i‘l «—~j y (ji-'j 

|»_3«\ju A> C )j fbb 3 ((^dby* i_y“j~ m *'''' 

aT” j^iajLjb J^jl^jjU. jl (^L^j’l o_j~~ jI?ejI Ai j 

Cjb ojj^} |_j"J_J-»l jl w ^»j J , 

ia^Wa. OJ Lj J <_£j|jli A?Ej' b jjJ I tl^A L*v aA* ULj * (£5 Ij li 

, 1 "- 11*-' (JXmv* ' I J^_g jJ J -'*’ ' ^vwsl? UjLj I (j I -A_g 

<_Sj-_yi j>jI AJ ji jl i_^jIjaj I 

.CuMM*? ^u/Ai* ^j-OC* ^Lul (^ !_)!•> ^y»l«-J |^J I -UiloA (jl ,C~*J 

oVxj’ A~l$^ j Iaj^jL Oj^ li^T* b|>~r* 0^ *-^5G t J 3 ^ j3 

, 3 .-.+.Q9 «ij I .3 jii pJ I l^-l I j3‘ A5~~ Ij U.^-cj AjiCwj 

Aajj‘ CmJ eXi (j-Llil S- 1 ^-^" jl *5 jiy0* jdl Aj 

«J-i p—j C»Ijj*aS‘ jJ^Ja Jj-J olj~**J, Cjl U (jT J J . Jof” 

(5^* ^J? 1 ^ Aj *5"” 3_^j' (_jLa £yk ‘-^d j*j'l AxJI »C~«I 

<_5Jj CjIjaUL* ji Aa^j' 3 ^J u « (Ji* Aj iaii j oL^bj? A> 3 
$3*-J ^s*~ 4 »W**I Iwlj) • -Lwj^* J>^» . C~ib ^u’l 

, L^ L^jI 4j L *Ua _j isjjj^t J_^~J (j^ili b jS' .Aijli 

(jl*A jl j Aiili jijS IgjT l yj ^S' ^L*il 3 L^jT 

(£j**> o^ljil jly ji <jU>- I^jI j»Lj y-O , j) 3.X£.ji 
0^.> Ij '*j jA A^jUa jl ia is ^S' C—»l 

.«^-2b 

f* J l 3^ fjd *3 J_ r? °Lk>s" i y_yp2 ^1 jb5^ j3 

£ri33^**i j£ 3 * l ‘ 3 * > ^ 01 •'— ““ I [^J 3s£^i (j^* ^jj-?J 

^yUJl^T' o'i/il*^i (S 3 j jl <j_>jb’ ^j| bl ,o-~l jj\cjj~>. 

OjJJ Aj ^bjLt«l b j bj-^} tJl-b 

J^5vL> uiJa L» *S~ C-«l J^* bjils .^JI 

l-^f- t^l^d -“J ^ i^j jjl J l^i< |^-o l_^~r* f j jj‘jj Xa 

tSj^-^ jl Ij bjjj-^A p*j’l <-^o 03jS^ 
Ojj-^ ^ i Jsb (jjJj I **b"~ (_j~d 


r t a 



j !y ( ji*iJJ IAjw) jjJ I I J C-JjS"* Ja Ija 

. ^ I i JA a. <J?Jj ^ I Jov 

pj’l jj jj-i ciil^^wjij o^SlJ ALw^J 

l »ji *JJ*«I jjU (J_j*?l I^LeJ j! , Jj5~~ Ij <»I_jpcJj 

^_^<Lj Ij IjLL oLi ^jj lS^j Jo ^.'a- .•k-5' i_iLa Ij Iaj^jJo 

jJ5j *S~ o - .I £^m~4 ^kS" Ims I |»1«J jjuJI , Jo Lu 

jl <_£jL«-j ^3 LI . J*£b ia~sc^ (J** I J^*L CjLLLj ji 

bj*hi *cL I ■ "-■■. I -Lcjt ^ \jt j I(j^ I_j J t*j a. L. (_5 Jj_j 

.jlL UT UaST J&il L JilV a53T 

(^rr — \ *.\>) c—«ijl JjjIj 

^ifc . J^UvA fjV J*A OjJj'ja* <6'^L> .,* oj*y^ r - J«it tSU 
^Lokl ^A ^p\J>zJi\ *J <JJAJ~> j~S j \J) J~~* *S~ <-£j t»£j ji 

Vjj^Ji jJ II jjLL jjli" j Jjx 5~” Jai^. Iy| ^JLI 

(l-jl^l jJ ^*»ljcLl 4-^>JJ^sl oljbljA _^J 

JLj Ij IaJ.^o^3 *S^ Jojjl~^ "^LaI jj (_£I •Ca. jj j l»jj 

Jo tJLJT j ■> Jiij~>j •^Jjl . jL?e~^j e*!£**■•» 1 Ij IajIjjCjJ j ojIj 

a!«o». jl J_.**.jij j^ LjJ Jo L ^jj)_j5""”I.*wJ I Jjyj < 4 »*j I j3 jJ Ojj^V 
< jjj^L rr ) jjU oL^j-a* U ^iljjojiolj 

‘-TxX J i>!J • ■*>* cT*^ O^-f Js 5 * dj-^ 

o^iLolj jJ J O^jL i-5ojJjJ j_y jJ fXi 

j*a JL* « o'>^ r y=o>cj' Ob Ij j I ^ J^ 3 ^’ t-A^ 

{j^j^ AoUo \ \ \ y d^*- J ■>s>~ lT-^J A ~*Jj j- 5 

jJ jl ,oi_^ «-^“*J jl l 5^J O^l jJ Ij L -^4js* 

J I J—W*J I |> ^ i w ) ^jU-^ Ua^ ^ jjj JL t • ^ 

jl I Oji gj ^> &5~ ^jji l)I-^uLJIj 

. jj^a^^j ij**** *»jl_d :, l j J _j 'Cu^a. cj5^ jT jj jo'j^j 

J^okJ Ij I ijs?"^ J-5 Iaj L*_u> ^p««Aj j 

aJol_^j». jji-JU-jj jJj J C J w> jl !_jiT CJ~Ljjl J CJ-il-'^' 


r t ^ 



J^l ji j .Sj^-i bljj* oT a^J-j Oii^a-D j\ 4 J_jj 

. c-ib ^Ijly j-fUr UiT ^witOjjSs^-* bbb 

bSb* 4 jiU ^jlljj CjUL 5"~ b ^jb&bbbl O^JJ J i lIxmmAJIJ I 

f^j+jb ffc-^_^J^Jt> (j&y> * AA«i!.} Cl«*»J.i ij jl 

Ljii • A<*J^A-iI jl Aj I ,^1^1 (_£j pbU^« ALa^. jl 1_—ix> I 

jl ^jA4<s j t, y) . < Xk*j J Aj ,‘*-t , Io AA f_C bj bu*b 

ji ( ( j* , Jj <-£> yl Lg^jl <u* b ,«|*jb ^Lial (j*i y 

,Jj ^S' Ijpcj AA-O MVT Jb, ^b**. Y o 

<^l?cJ iSijz* vjjl*«-^l jb?- iy*- j 1 AAwbj I JjJ b 

iP4*»Jl_^j _jl ,-bL «ASj j l jiJb^S^Ui o^blb *S~ 

£o lj a 5~* (^l«d>jj (_gjj jj 

14^y3j ij.'i.2-'aa. , A^J bi AAa. bwv* I •A» U 0 Jj Aj JI 

.p~j ji^i ji *jT wjb ji -or 

^j5Uj| y5~ <Xj|$b oVaU^» A^~” ^jl«A*i jjTiU j^£b jA b* 

CaT” y>. ^a> j^Aji jl .-bjlj Jjy v_5w.">bS^ <_Sbj|>b oV^Uw b 
AAaIa pb <—£***0^5""” ijl^ilj obv “Ala^l b plp~-»J Ij ^jjb}!_j5”* ej^** 
lj (_£^jL*4j O^j^ak A;*^ b)l_j~cr*-> j*A loyb J 

^ j - yi • ' ®j^" <^jj ■ 1 ^b c~5~"t_5bxj^oT (j-^JLil j^ b a5^ 

^Jb ^jLks^ J lj jpb jI* L*l •-’j^' l —'? j 

iai. AjLw jy 2 -} £->jy0 jJ <-C«^b i\yk^t 

♦ w* b Aa I 

lkL_ c-l r 'u Aki A_k«j^ I £ I 

lj ^j)\zi\y5^ o|5”jpk L jlA^b .^jIaiPIaSo b j}) lj C^sJas. 

p^kj J 0 1 ..n ~ Je-j Aij^ik a5" A^Lj j»jJjc-> j I A^j i ^A S' )y a -* 

AjL^ bl j~* a 5^ AAkul 5bi^" I U . A~a^J Aj b lj Lfcbj^^bl 

(X«^r w^o^b jl ^j^UL« 

jA LAkkkkijj IJ^J lj _J ^AlJj^y lyT cr bJ a 5^ L^ljj’ J-^l 

. AA«I l Vk»A J A ^jjiA; b' v J L. 

jl wvwiJjl tS' AjAP Abbb<-A *j (_£AA» 

,c»«i o^jS' b ij w-i la. jA j 


r o ♦ 



J 3j** Aji^nJb jJS 

^ot^J iS' Aii5C-ri ^\ii (j! jl b 

i— SCo L*J j ,^*jIj -J I — c_5w* 

(_c?jl^£,s o*Lu a5”~ c«-mI j*J*^ ^ l_5CjsCj 

jliT jl .^2^5^ i^Ux^-l IaOI jl ^jl^l) ^ I (_£ l* cjj^w ej)j_J 
3 ASjS' Cl- ml L ^ (_£ ^ U^fr I ^-5^ J^ w y< A?t^l l^~**jL)J I 

^S> oV.U, Uj < -uxL^*-) ^yb I j oV Li* tSjs^ ((_5~*^) ^ ^ oJ^ac- 
wSLjIjC* ^5”"" c/il ^ l*»* jl o * J oJL*. u_5CJlSL 

.^•ujijr 





<> Ji\ji <$> jt-V* j* <C> «-k*» 4 i5j4 

^ S*ACi (J.«^£j jl 7~.y* ^ 0*j/Lx»*l £>*' 

j {Jb^s*l <o^j j ^ U^l oVLxsJ <£> |^jl 

I j Ua5 b O^iLw* i-So •^~^' \jf j* 

±~S' Vb* .^j«ib «-Li U<iT ^. 3 ^ jL**^ 4 L^*mIj5" 

(^LoX^-ki ^ji j^tii») ji l»^l-3j (JL* iw5o '"---'^ jl ^k,) ^5^ 

•5 Li oli’^k* jl ^*a jJi 3ji3j jl 4 «4-Jj» 

■“J^nj' **J l^jj -Lofcl_^- 6ij O^a* j£>. jSa jl ^J-ji l_^ljjt-( (Jj i^T* 
,0—1 (Jb^a-I jl jji J -ts*J jJJ a. ^S^Lsj A S'" -Ljlj^w 

<(0*yi*^*.l joLajb» f((A*A jl J> ^((^Uj^.1)) oHS”" ojI_j^a L 

jl j^aAc-Lv J JjjOW (*^4^ ^"i" Lj**i J& b J 

(>•*■# f^jS' jl__^uj Ij >S)6 plfi j^ LI .pljS* Jal ji IftjT 

l^iT *S~ iy Ja l_ji. ^y*-* <_£l;L IjuT ia“i ((jLiaJj) > j g a < ^A C*4» 

oli*)L ijLxa-l 0>iVi^ j j Ja-j ^$a *l^L*a jjj I axJI 

Jb Y Y jjlj ) A C^tlw pLj 3 lyi J 4 Ij Um 

<^X^T I O^^ Ai btX—j J i \ *\ A f 
JLaI LI .c >.L i^jLj JLxj.1 a 5^ c—I ^ijj 5L^” 

^fc^Pz^p jtJ”’ <jl _,J oVL^».l t£j_)ii ! j) ^ L ) j c~*L ^i^Laj' f‘br* 

Ij oli-iLaj ^JljS (j—J-i *Ly^ ji I jl ,C~*~J 

. -UA jj Ia5w >_>lj^j aLwJJ 

((iaLb j^b <_^j b 

Lj I I • A5~"" c^/yl J y yU 4 I «0 J (J“?^ 

4 I^H c£l^J^L“ (JPj* ^33^ Jl*=^l C~vl “ iJ ?~ri ^Ijli 


T e Y 



O'So (jLo.1 b Ai.iL)) Oj La yi I ji Lo JA> IOSQ 

Oj^t? Lx ^ *S~ c~»«l £rfl aj 

Lb jl l_ 5 o ya (JIaIt^I • if' c~*«l ^J^l jl 

^jl fj +jS^ cjU^j I34A b i£l \jf *3 5 ^» .c—1 j&o jl 

jl A^b bjJ Ja i^». AAuIi j.i (j^ljL "Lis jb j^b ^LLjT 

Ij ^jL^LuI U- /jj! IsrJjI jjj jyi b 3 c^-cNb i-Jy3-> ia^. b JajjL 
m AZiJ& jJai ji .-.ULLo ^L$j isjA*« jl aX!*, C~«l a 5 ~~ 

UlaJL-t C-S^l O_^£o *.i^j j^j A^w i^jL^ j IT ji I ,(|*jI 

,jjjj|^J <JUia*l (^IjL tjUj^ A^L Jj jt> ^jS^ Ol_J~;-< 

j*m %L. jjLT <J Lx»J A^~~ j ^ w y t A^e-L *bl>£>li'>^o LeXjl jl 

, J^iL^ — b 

jji (./'Up 1*^*^ r o-^jjl ^Ail jLb».l c-»Uwx o_^b 5 I 

.o-.l _L. ^Ijj d)T j c*m\ oL? 

L$jT A*A LI <JjjT,iL Ij jJhu ^ 5 "^ j** 

\yj «bj I J C*A Lb j L iJ 

.jjlJo (J^Uw ^5 aj (a5L s-»U^) i5-b« l _ y LLjT yt.—Vjl 
L Cm«I ^i-ilyij Aj^L. l$jb'^ jl <-£j yt> — Ltf 

pJl.L«J jr*-~ i <1M b ,jjl (jiuLjT Ij 

.(f 9 tjji (^'ytrL bj) 

-UjL a£«. f^i’lj jJ ,cu*»I i£l*_joj bb.~« A I ^Ijb j^\ ax^j ^ I 
C«jw i- 5 Cs«*yb^ <_ 5 Co^L ojy«-* ^o Iji ;l jT o 5 ^/». j 0-*L J*j! 

Ij A^* 4 » Olj_/ j^Jljbj JjU L Li! jl obLL .1 b 

. jjj*i b JuT -bb Iiaiw j I J oijS" ( jLj 

J Lu n j Lj I^J I ‘bbj I . |^-Mj l_^j I J^JJ — U L 

ji ljs^J <-b~;b l> j*^i < IjA i^b-jjlLi Jo b 

4 bb_^ii) ji Ij ^ |»^ ■♦ 3 l “-^?“ 3 -^” cS lJ ^ 1 dSiui isjAui 
.c.««ob liji Ij a^u. 0^03 jlc-l oJL Job a*a jl y+ 4 - * 3 

jjiaLjT ^jj a5~~ jx a-s^ l)Jj 3 I vU*^ Ll 

L ((Jaa> b j~*»)) i£j b J J . JJ-”L LI j ^ <LL*a Jj I b b 

ijj I ^j ^ JU Aj jf _jA . I Ajvttj ‘OJ« l^il C^S-j+v 3 (^J LI LlL L OA3 

wlj^j ‘*^ c ~b C~M<I J-ib iSia.yZ' ^A J ji ^A (J-^L 3 ^ 


Tar 



^5Co j ^~s*j lj 

• .••-a?' iiAJ . iJA !_^ iJ-^C 4_j|j^> a5w l "jjj - ■-> -' I j .} *0 

.CU»*I -A_ (J^Ia-) ^Xij^ jA j .1 (JJ**! Ja»* tj L ^ I 

I j», *5 ii*'n-in"* ol iam Ajf ^loL (_^l^JbLa 

LI , -j L I ^jj -U». ^jI L (JL x-* .I 
4 d-x*v ^a tjjf OwJjj r^jjb^ ol aj aSoI jl jJ-s 

jJai O^o) oli^LyaJ ^Jlji' . ^"1 O^Lza-l 4jjJu L j*>l ^JljS 

jL-} «>4j (jyli ^yb -Uj La ^A»JS^ jjjI j_j 1 o^>> i j' jl 
jS~ jxu*& jJ, k$'^S jiJ ->_p- (fljb LgjT l jSCJ .c—.! Ju5"’l 

.0*tvi ijz*-* 5L»S^ OLULjC^I A la*, a. 

j}\ji *$i** Cjlj'jJ ji Jai. JsjjL*. (JbXaJ L Aa^S" I ^AL 

tu*> . I j9e^ <*-. »IS ‘ji Aae-ii Aj j^U LI c~«l -A_ 

^5^LJ ^IJju jl L >jju ji a5^ oJa UL* ^yl_y^4 qJj g«»> L 

J-iiL jjLUj Ub^jiuLjT ^l-LJ j^ 5 _yb j cu^l o-uT .L*. <—iL'_^ aJ'^L. 
<jbLaJ £Oj^»- Ojitf iSji-> s*i?* O^L* ^ 

(JjLiajI (JjU* Ij>aw OOl^» y> iJLXaI ^yQjA*» a 3 (jc^* ji 

Jjl.5 Ua^> J * y$JL4 Jjj| 4 *S~ lj (jJ-i-AX jl L _$ Ca«iI 

a 5~ C~**>l 1^*3 J 3 ** I <SjS fl)l-^>l LI . jt-yyL>> 

. fr~^' J *—■ 1 Ij^ Ij I L Lj I 

L I a?c^j j^Lib Lb ,_yL Lj I aX” o>*« I j U a^j I 

Ojj-yaJJ I j J iais j Ai*iL) Jf-Aj ^Jj U jS^ j I A^«.^~>o 

4 J JI Ol^J^r* lj jLw>.l iSjr^ *)l“*jl >-^~..il 

Jjb l^i. OjLfi A S' J^4 Aj^lAa. ^j^Laj' jl (_^jyb 

.Lb Lj I ALJ JI j I 

<j^=>y ^b** 5 oli ~ L * ftV 6^'y JjkJ jtA 

L .0-.C.Q o4^f“ [♦* LbjJiil a 5L i^jljjj ^Ij j^ ,l^»I 

CL *£.y • a g i , ^Jjj^ L Ijj I O^A5L ' w-i j» Lj j^o l^s*-* 4 3 I^^ca«J 

aSL, y>- JaSi j sZjS' l^iT jl 1-uL LJL 

-ui' b yy j ^jj*^ 

L 0>^l , |»Lj CaL o4^f- oLjj^». Aj o^oJ V 

^yu»j Jj lj ^ AiO J^JI J^c^, j^l^LLjl Aj Lj A^Jo JaaS ^-j I_yU - » 


16* 
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Ja5i ^jaU AjaL. j*> <£\j} j ^S~ ,ji-J 

. x O L««o I^T a L xjc-» 

etjAdA jl £*S~y>. (jbd t^Jr )y^ A5~^ C~*«l \j‘ i>e ~^ oLx*£l jjjl 

<J-^ juS~ oT 1* J ij^’ oVLx*.! 

_jf*I LI . CA—I j^k.XjI ^A 1*51_} u£~0^5^ s„$wt§L jkj AlaJb jl ,C~»I 
(j&o J oLaX^e-j jl (jl C-ae*. isJ l^i jl ^<^8 jl L 

(^L. J C~*»l O-XjliLj ^a.J^S' OLd _>^jX C-»jiT ( pLj jb ^-a- ^$jlc-T 
x aaI_ja £4 L. _j *XjJ ajlj^2 jA _j xLxia»1 (jbd l_^>^" 

^iaLjl i-3L5o Li a5"~ Ij jl oU*>U»I <u^ l^jj 

. -Xa J-w* Lj pjj_j Lj UM«>b (j I j I I^U-j 


(j! -X~< jX (^jlAjl^d 

jam j »I«Xa>4 cJL> l-i»x- L ((iaL. L js**)) iS_) 4 j x 

^j I Aj IjX L 1 oUxLaj ^U“ LLj j j^JIaj Ij a5L» 

ojI^*a L < a5jj I (jl j * (_j_jX4v - < L^j ^ ax». o")L Lj 

tjLx^l ^JjI X^«»jb LI . p~i5”~ OoLol «JAa ia*«j Aj ^JjIx ^x«. 
l» I aSsj L (_5 Ia aJ^d j I i —^a Ia~«j ^j*x j I 3 ^b» *xx« 

t-5o jX wdL»l kLi AS-ynJy^ -XA l_^». C-jL^I O-XA Ajaij 

, X^L-j oA.-jU « ^Ai5~j^J ^.ijd)) a 3~~ Aj y ^~~* isLe-* ^.*.iiX^ 

?Xjl X Apcj ^j I 

lJ^ 3 * t—5L.ij jl a5~~ IaaJjJ3 Aj^" a^jI (^I_^j I^aLU 

(jj^i L^l 3 * Ak?eJ j.5 -b L (JJd Lj OdL 9 ! O-XA jl Akflj i_^j Aj oj l_j*A 
(^7 (j!5i l) i^aS-jU, J X *I*X»^» olyaXstj (^IjL l^T d^A 

«Lx<Sl Oj^j L-i a 5" c-«l (ji^ .-Xx-ib jy** ^JCj 

.Ju£b (jL5o IjiJo Lb i-Xx-ij Ojjb ^a. aj^Lo j -X^iS^ (^JJj^-XA 

^ybb^lj^w. ^I^jLj . AXX \ .. J ~ ^XXiLl*.^ (jl Ai j ^ I Aj 'jy+ji^ 
oli^lyaj (j^jli £^b’ -XjL< Ia AiyT C-jly?l y\ ji (_j-XA J^ <5^ 

i_i-XA ((^J)) b ((^A X|) jjjli Aj C-jL?I (jLxa.1 jl (jl y-^* iaai j C**«l 

.Syi ^Xo.b.,1 (jl Aj ^JJi jl (jl_^Xj*j ^A LI (iXAaS^ 3^“ 

bjljjl (jl^X-;^ Ij (jLXa.1 I ((kkUjMX)) (^J b 3c 1 l*Xj I jA 


roe 




r- j «,**’•>» V ! 1 - 5 ^ jk i • ji I • • jl L, i_rV .oi/’ 

• (*£*"4 lj’^Jl J ((^ U tA)) jl \ J J ((^j)) Aj jL 

iJ^Lw L«L^ J ((pZ£&)) <((^£J)> f((pAi)) Aj OoL?l (Ju^a.1 O&T 

• L «\AI_j-a* 

« 7 ( 10)=^ 0 = 0 , 4 ; ^®” 0 , 3 ; 1 ^( 8 ) = 0 , 15 ... 

■* jLxkL. a 5^ |^—j o[j~r> 

. jL.aaI_^>. jUiJ lj 

\ • • _j I iji k_>-XA ^j«a aj L»-» ^ Ja <—5o V L _^5 I 

( _ 5 J>4 jT ^ c-jlysl <*~S' i5jl^jl j *.» jT ji _^o 

Aj Co U»l iaUi LI .OwiL -UA l^a» iJjl jl j+f~ 

J-* J *Ji ^ ^>“1 JLa loyj o^J ((( ^.$J„ ‘((^5**^)) 

. Jj L-Ut> I js- Oj-^i ( 

Ja l^?ci (jL5o l»«L?c-j jjJ I a 5”~ 0—1 £&^l_$ 

. J £?~J *ij>ti^j> t^l^J J J&5 jAL jljjl^j' (3ji 

j~Ju Cj-b (jJSI-lf* Olj'-^il^o j' '-£ij s > <£*j> LI 

^jaa^a tSjj jl aj j U <^y* ^ *“4* jl f^JL ja l^»- 

<_$j I Aj I(jT Aj ^£J I ^£ Li j I i-£j l» I aS' &S~ JsS' -»J I j~~i 

,c~l c>jT 


16—1500 
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ApcO ^~^ l?4^Lm. (^IgJLta jl 

,Cw^ oLfS" b {_ila^jj _j Z-Ji <«Sj 4 «oli^Usj jj^jliii) ♦ aS' 

^5^Uau iSj 0 S 0 ^.~x5” l^ew j^Jaj |) ^ 

Lj I ,.}^5"”* jl t_yl aS~ .ax5C—j ooL?l o^a jl 

^IjuIJlU ij^j Is o^iio —5-1; o*L>i i?liu <Juilj jUj Ia j jljjo ^5^ I 

Ij ob Lo.1 _j b^Ji' ^aLi ^yb^j ^o. O^ 3 * Ijjl Lj JA-Oj 

^o£Lj cUwl *o— \ jS' IjiT *j L j (j-Lo.1 aS~ 


^h_r& I t^U 

(j**s3 t—4 ^yLJl_^5~* i_CJ[£1j CjLj^ej (_£j|Jiljo «^L. (JbL 
OL~j*l»l tS^jl . .SjjL^g JJ*flj‘ tjlj^J (Jjl j&i Jj 4>y| jl 

ao—m L Ij o^a_j i—)i L Ij -^jeL.. 1 o—»l _/bla* 

jly Jfjl» j4r^ (JjJjj <u ^ 5 ^ jjei J jy 

.(•**■> 

i-^j a53b <c«wj cSlj* ^yOUa^l— ((^jj__^50l <-*_jj» 

f-oL—. j ax^o —So o—» l 

, {fj^3 -*J>I 4) ^J^r 1 J^4 >—jXi *U>ciT _^JiJ Luyb 

o J*jt>sy^jAj ^»»At j jJjioLj b)l^x —* o_>_>~0l <—o jjjI jl 

<jT <lT~ ^jjT O—Jl <_£jjb jL —j £^bui (jjiL” 

. axa^Lj o^~"O l~5o b I a,.)^ 

o^ac j.i ^5"^ *Lbo l£j^ 3 iJjjjj 01 Ij ^U-i ^1 VL. 

i (J Lj. . ll> Ij <CL—^ (_/v“ J 4 L^r* ^>J I -i J l_^s OI 

1^ L J *2 Aiaii ? I4)1 y. ^ 

? iSj^-i ^ L 4 J ^ *k* I —i—« Jj (jj I Jo l^o j ^ j^laj La 

i^* 1 4*v -—5o j} * Ij *0 * s -i—. Ij ^bwih 

^Xo. Lj .0—1 oJO a ApzJL^ (JS4i ji 4At>T^Ji> Jj J 

• ^ Ij I jJji c~L^ !jO V U 

( jpt ji a50j «jj l^j’ Oj_^5dl J -5^" CjI_^j L £jlj jj 

OjLt Ogjtl l_j I Aj Lj (JLeJ b I ,0—1 Jlsk 

^ . b AOxI^ i^j i 4 i ~ j j_jv’ j&> j ^ l 


r o v 
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cJjfi «LX>a ^il ji oJjJj • ijL. l-ocxu lj L -VjjLi ^il^j 

. C><>-o jjjl *0Xw< . j_j-X t£U^b jl JS&r* Jjj* 

^j- 1 ^ i jjjjj jl djjz£J I «l j**> (Sy*? ‘‘-T - c-^jjIj^ aL—o 

, Jil«.A*i (J~£«o’ col jl JjjC~j oXS~\ji bji jj *S~ ^j>.\j^\ 

oULji Ajli*J ■AU^ r » »Uai jl iS' oL* j^^ll 

^JjU ^-x- I . Jci L~< ^M«isLjLi j (Jo^XJI l-L^ 

(J-^lio As. jl ^-l^l f^yjji d)Ula»b Jili j o3ji p ^ *A> 

?JjleJui 

oj^x^ji u Job ^.b cJ[j<« •i&JT ji (j~» 

(Jo (Jo lj L^jj^^JI . Ojlaj ^T" 4 J“* (*J>> J> ,* Wi'l : , Aj^pbj 

(Jjjjj CJL A£~S j4 jA J (>-&£> jl^j>lf (jiu) pr^r* Lj 

oOA Uu (jA it lj l^J I |» Lj A^J1 j I ^*0 . p^Si^t | jfy£- Ij 

y\ ^ *S~ ijb Sja -j aLaj i_£o L^jT jl ^jS' jA ji aX p^S^* 
O^^JcJ £ I c-~*ilj <-& ^^a) <J~»I AX**o Oj_r^JI CoL»l 

Oj^^JI 0^_jJ (Jl*- (»/^ <C~*2ljJ Jj*-J f*A iSj&* 

^J a «« t ^t>o obtA^jj «L*. -bUu Jjl _Jai ji . (Jif~ Col? Uj Ij 

«^Jiu ^?l$Jb‘ aj Jali5 jl t-^oyb a5^ c~«I Jo j I ^ jly i_^-o Ji j 

pA t£jj ^ ia Ci Ij oI*cjU» AjJ^ L _/*• LI . JjLjO Ij ^jiljJ 

Ij cSjib. (jil jj oJi^4 oUa O^a-b (pi j£zt jji ji\ji ji j Oib jl J 

Ola r fl y? jl I^JJ^^II J> I oL. (^Ia aSO ($^~ ^-Alja. oJA LC-» 

.j*J-i_jJ (1)1 JaIc Jjl ji *S~ XS m^ l-JjJ j jJ2jI j^ii 


T o A 







jliii C«wl aS' O—I siU (£jAi |*A 1*51J si Lp 4j^pbj (jjl 

oiU Ajyu . •kS' ©jU. i_)ax«~» jI 

CA»I £>15 lj c^UjSU ^y* £5j*j 

(^i 40^*1 Jka- A?tA^> jt l5^ i^pmpmJ |*jV a5” 

4&T JsjU} CAmpI 4_jAA Ol_>*-*J , *^ EJ U» t«5o a53j (i_^2 4^1 A^J 

0(^£«j (** j4 .'*s~^ (34 i54 b c^U«*J^b 

t£A*j (jj^i^II ^Ia 5"~ 4pciv? jt ^iaij j»Ia5"~ ^ ^Jj5o (J-i jl 

(_5UjJ^ 5UI I Ul . 0~cJ ^jJiUaJ Aj’iU u5sJ I . ij-5””” AA l_J^- 0©U>l 
p-sA UAwAj (jSl^ jl (_£ 1 4j I AA*Jjj 15 Oj la - • ■ «^>l f^jjU L*j (_£ibj 
y U jjX^lAjl ji <<(iaU b ^^-i)) (£jb J- 1 U ^UsAjAj yry 4 . ^jjl 
Oui> 4 j j>*~* )&y* •f*i^J^~ ^jy^ ji c£jI*k l^jb J • 

c/illwJ -<Sjj£ jj-ily jl Ji\ji 64^f • ij*)° 

{ jS 'U (51aoAjI 4 ^UiT jl yi J iS^i ol^ii’ b ,Ji5w» la~*~j 
,£*3_S (jUjJbl lj ob^Aa. ^jjl t^la. <Ojy. 

0*^/ UXa.1 ^1 _yt\ 

j_^JU jS^\y jl J4 )> (\ aa r — \ \ v *) Ojjh j*- 5 ^ 

^gpfci'l iSjJ^> C-i_^Uj jl . i^Ui jUT jj-Uc 

^jUI^T^ ob^ki 4j 4j~~ Ajj ^JLU" y SU*Psi jl J A_^wi JU- 5 b 

MTV (JU JjIjI .AJbjw ^bj JSU <J* 

, u--U. Aj3iJ lj_jl 4j^jj U)J__^531 

jkji _^si i^>» (_5i^?cj cSj^ji jb'T jl 

«jiU* (jij IXj c~Ul^U< /o i VU ^liUo^J yt 

X — —— sj">Uj 4-Ja i T^py ((L^iU r-l^sl)) A~pji 4 lj 

mv v “- 

'—< ^ «ol^I<.s 4 j^3ej b _J .Ji5^ 4»^«,b^j lj ((t_5iU ^ ^y 4 1)) Jjk C . « » > l j ^s 

jjiA Ul ,JjU) j—J U’ lj ij-^- ClLU 

bl .liUosA 4 0 .(,( > ^^U^I_j-«l)) oUj^" jl j^iai»-» Aa i 
j*A jb cS^c?" Ctbibojl b ?w».l H 4 jjl i-5o ijUjj Oj>^ll 

*z>jTji lj j*U^.I olji o'^* (_U>l_y j U*i 4^" ^4^ (***•?»^ 

• I* .JuiL^ Uijj _j U^? 5 (^gjbk 


— 04 ^ 


r o<\ 



, JjIa - L> Aw Aw U L ^lyJn Ayw A^s*]AJw ^iji.^1,1 y ^J>y 

(((J^l-j^j^l)) * ■i jS' xjfj (jr^- Ojji y5^L> MTV jLu. 
tj (jjy^JI yt jujaI aj jj aS~ o.»»l uoVlwXwl d*- 1 * <jLA 

A>cA*j j I ^U*-* ‘Uaii Aj ly I cy Ua I (J UXw I ^ y^J 

, {J ^ 

Olyy A*b~wA I OjIjJ y-LJ ^yjj" J yy o-ljI yt 

ylyUj <jlA y*'~* Jy jis*^ ijl-AXw a 3 <5l^mL» J;u 

(iSjlAj tj^v! ylj <^*i Ij (jkx. L Ij (jjy kXvJbU* a5C>T 

pji^C^iy jb ,|^--»Ui yLv^-l Ijji A^y <j.iy ,_y~J=> 

l?eiT ji jlilj Ij L» a5^ Ij ^bc J ((-laj. L j~CZ |) i_$jb (jL^-^J 

• <XOy li" A*. j 1 ?[.?cj ^jyAj Ij (Jb>Xwl 

4 A^loi k_jUy yb ^ Twi Ij |»-XC -—. 

4 Ai^lAa. fcylj’y y> ojlii' j*ac — 

ylili j*Aa jl ^«iU aT AjtTIJy 4 _>LT^j yi> jlc-T <jjy yil^aj' — 

ol*aX>r-i (j-^y li jl yJU -UiL_wj Ajyti’ yb aJj! Jaj tyi jJ»4^ 

, a5w aJjI o£v j 

A lyw jl J J>yX~j olcly I <^Ia aAj Jj j^ iay; A«, y I A~{j" 

: £fl> J-> . l^ijy^Ot oUye? j.S 

<-5y y> yb y«A> (^ly j <Oy oIjS <JUyb j.> L$jjy£j| — 

,}$Jy~ ;r t oXST\j) t£^i «k i^-^b Oj^i jl 

fjbj JX&J C-*«^ yHyw 'ktat) j! (jj Ai L^jjy50l oj-^uu — 

AX*i^j y LttX-t ^ylX)I^J i-5Co^C-j jA a 5^ J J < («y 

c AXvL«<««J U>^ ^ ly AjS^*IAjw (j I XIj !j I^jaj 

jl ^Xa. Ij LgJ_3yX^3 1 oK* J oUsXicw A»Jj I (jly-v <oy«*Vb j — 
i^lAO~*iaj j» Ac t-—Uj" Oyf* OyJ jjolyA^J *A«£ p^Ajjyysl JaUJ 

; cX- ^ J I j I (^1^ ^ 

6* x 6p ^ — h 

^ r 

Oj_7~^ll j s* 1 ** (^y^ r -~». o » ji a 5^ ^■vi^l w J, 

Aj l^Jjy^JI Ool»£>l p(x) Jlwi»»l A-^-Ub- 1 j^Ja -Ub oi" .p*^l^ 


r ■v • 



jJ aS' j_j!a>La L ^ Ij Otiy? 4^U^.< Jelij 

.(^^" ij p(^) ^j^j' Job jjj j^~i y 

Oj*^} * JjJ (jjbJ b ja**» Ljb jJ 

k-SCotjbg LI , Jjj — (5JU-. (jj-'l ([Jajw)) (JlC^I *5" Jj^J ^il-J |^A 

p(x) ^b' *X>T (5^0 J&-L. j£" ^LiljX 

*Jjl«-j Job ^-jX" I-Uj JA-Uo ^-~o>_)j 4 *- 9 tiyS | ^ Ij Igoj^lOl 

. A~wL*-i Ij 

jJ oj^&\ OZjS' I-V-j p(x) Jbu».l iS' cob 1 Ojjj ,j*5*~L 

* J-iL-j \J)(x) £^b jjjptj JjL*-j X aImj 

p(x) = |l]>(*)| Y 

c—-I £»ij jj . j_^jT oij^-* oJ_j-$-**o cob ojj* a^T 

ejL-i Ij l*T j <£’^~j *«ll A?iC< *4 Ij \j* ^ o ^ l a Cj 

. I*j (_5>j I «Aj l_^o l^ 5 J* Jj^-» j J aX> L** lSj I 

a; ^bui b joljJ jl <-£>_,* ^ *Q Ij ^jLgjj^^XJI 6jL*i 
a 5~^ I^Jj-^-ll W a^Lci Ij JJ-t jjjl J j^jjLLj oZjS' Cobdl 

j Cj I Jj l^o 4_J JA ^*020 ‘ "-3j-1 # . *. - • -^ ^ v C ftj Co L? I 

N k 

(JjL^i a 5""” pgjjjL^ C~wJo Ij p(jtfc) — ““ jlJxl <CA ^A l?*~a I ji 

. JcLp 4_JOA jS^ j-* jl aJl^sU j .> J(*>>a>l l«A*^ b 

j jja I^>> oU ^»4$x l^jj^ a 5CJ ! c~oo^o 0_j-5^l 

tjAw jji b I^JT ^Ijju *S~ c-Jj^mo 

. «Aj LCsO _^s*0 I j* » J &x* j ^ 

c£jl-^L»i J- 5 Jj^U ^ c^-J p(a:) jIj^J 

Ij (5_j^i-o i^U |>CCJ jjU /I LI .C—l 

<SiSfci jjJly •c—Lc-. 5^r» Olj~r* b p(^r) ^b' jJ 

(j^ol^ ,jj| Ijjj fjjb^-w ^LX Ij oT i^Li ^ybbljX 

^jjI j «bj 1J (Jb>. _yt j^ f(jbciJ_jJ _p& jl J&i <_i^ 

J’jurij, <^r jbJj jjpjl^js oj b ji aX C.J <Sjrr^ oLa 

, ^C«t01LLpJsl b L C— ' ■ ' 1J j^ICj b)l*^ <£j^al 


x\\ 



*1 C-*«l aJ-£ i^S'y Aa-jl 

>f* *£~ ^jj I«Xj f I a ^ b u*J I bj — j ^SijL* 

a5^ *sp9e*> C~T~U ^1 J . tSUji 

,.jjL*»~*J Ij L» JJ*S~j~i Jj£L — CjIj^ ^|Jou jl 

^>j ,jj| .d«-»l cuaJu. k-5o Lj^ j^oo*i/Uia.l 

^jC. J Ij^ae^ ^i-iU^j' violas. (^jUi-J ^IJju jl ^1 Jri\ aS~ 
. »u5""" c-^ljb !j Lj JjLi -bla-A-i 

ji&Zi jjal ljl«> L.|jj Ij aj i O^L^ 3 * J ^j-» o^b** J ^ '-—'I 

(jL^Xakl aIIUwJ j^ 0^5"”" l-Ajj J^ t»y I ,L 

,0*vl ^Jb~* jcf" L* C~SjjI _^OcX^ 

(-^.VjJ j (frk~ri jl cJjil f-Jj^y* ^ 2 — 

..s^SCjw jl^j-b ^1^41 ^Iacjo^j <bji •« r j l (_$l y*~* (^LgJ_j53_> 

( p^5Cs-j aAi5~T^ Ij jl i£|AmO L» ^SJ_j j*A jjia^j»jb CI~>«jJ 

1 -S 0 ji Aj|JA«Jjjl} {l^jj^^JI jIjT (_^*J ^^U<*J «£ob** aKjl 

. (_£-Vi-A Jj5^ O V U . 1-W | 

l*jV g~A (-U^UtJb Lji ^l_j»al a 5~~ ^ jJUla .* a5o) t^l_^J 

aj i a-v-j ^Liu*.; Aa»^5^ I ( J;j—~ h* 3 Aj Q.m.i 

Aj t I«Lj IjOjVUJo-I ^Jj»*I A^jl i^I^J LjI , -‘J^ir* bj.i 

oLjj?ej ^jj I A^JI 4 j*jjI^ ^Lla.1 (^lojUi oLjjPej J &J*l t$l*a5cu«js 
^jJSCiLa bj^ jU5~” jb* jl (j^l t?L«Lj Aj C««^J 

Ij ^jU^I pljJ ^j-3- C..g- > - jjjl Aj iaJU <J L»l (C—I 

^yfclj £+*& Ol^r* J^ 1 * Cy-"^. A«JUa-j b 

L«i IojI -ua5w* Lj^ _j-*l a-u*^ l J-^iij a S' Ij 

as*4 J ^ J jib- 5 ^ OjIaI o^stj 

IftjT . AijjXy«J C*5"j4« aJjj^ivO \^£~j>* j 3 Aa. ^jt. J AXJj 

jjj I j»_ji , Aj^^jw*j l^j I c^S'j». (J LJ 3 [_J_j -Ua Xyi Jy^ij Ij 

. jjj L....4 i ~^r 4 l^i ^j) bp* b* I j ^y* 

Aj A^^pc^j j^jI j^ Ij^^L^jj^bll /»• j«A jjkiy*A C— 

a!j jJ U , ijljj C-*L-i Agy^J liL. a5^ ^jLw^j 


rnr 



4-5o (^lAal^j AX**0 4 j aJA Lx* *5" l^jj j.~S3\ 

‘-^ISL ^Jly Ij ^1 | »ji ,j^5Cwv a-iAUL aS~ o-u.1 o^U^.1 ^j-» 

. 1— J 4xsj X ^1 L> !jjT 

0j->5"""l *Ajb LI oL a^I^I |^a jb !j _^Jii (_glA(j“L» 

Ij «Ca*»I — (jj_^x50i )] oL^ (jj^5~~l . f^j j L lj (^gj- ft $,.< 

45Cb (^iL «-£> (j^l £ I ? Jj5~" •*-S""j'3 -bb Jl> _^a. 

ijXLL ^fcl^siw igjj 4J^>cj' b tXXJ^T ^ <LX-«I JLXaJ 

•V' 1**^ 

‘Vpc.Xj AjljUj Ij ^>lXilj5^" (_giAa-bJj oL^oa ^aIsT 

. -Ux^~j ^aIj -j; 2 ^ j - olj^ (_g^Lj ^|jju j-->! L«ju 4jjlix-t ol^jb’ 
<*5^ ^*j| aji <£)j «b^eJ b «XX~oT (JJ^ oUu^jj' ^jjl 

^jf*_>-* (_g-XX*jjJ 1* (jjjX~«j jjJaj <-bxb a-Lx 4X9^ Ij^e-j jjJaj 

jl ^»ib' ^L^jjUiS ijs^ «L«il l-bj Ij I (^La-b.^. 

J \|>(a?) £jla l_^j <C~wl oVLx*.l jVjil_ji a^U« 

_aj I-AjI LI , ^j*«15e-» (jljXL-j IjyfE-J aj-i (^1 y_ Ij p(^) J L X g .I £jj_j> 

b JSwj1-X*X-< oLj^cJ J \j& £jjiS~ Oj_^rf> J ^ JaA» p(x) ^j^i’ (5^^ 

, lX~wl jj4jL) 4jLL olj j 

. 0—1 4jtS"l-b*. O^Ijj. C « y j »3 > t_£ls — (J LaX. - ». I 4 jXjI 4*a b 
1/ L 4j*. Jt I <C~»»I O^L. (^IjL Oj^r^l ^5 vj'T L$4rf 

j.J ^A j^JaX~*A X-—j 4 j ^-o Lj j^-o!jX~j jl ^g|4X**X jJ> is£j 

(.gl^ ^ijj ^yijvsL. ^ ({■l aa ‘i) OJ^I (jLXaJ _L «Ja». U (_£jb 

4jLL cS^4j j^ ^i* 3 Ij jLx^l ^jjI LI <4j'^L». »-5o 

.(cJJ »jUI 

i jUuj (jLx>.l |»jga-< 0_?*^ _/^L-< ^)lxil_j5^ l-^o^L j j - ,n i 

AlJI .-bib lS^a.'^S' i_^L^L jl ^JjLj ^^Lvg.ai ^jjI -bLi .cX-wl 
^X* a^bu * »l oVLxa-l jl ajI j^a 

tjl_^b *^-bl -b-<l -Ub~* jb l>bl LI .LjtT i—^Lxx-w 

- I X |J;;^*»«J Ij ■^J 3 " *b*l_^ a-X^C jl J^A ljLXa.1 0^-b 

LIjj jb^ ^Ia Jj^L j L-<-j oVxLj (_L* 4^jI 

^ib (^g-b-.! l j 5 ^- (.gl^ ,yU ^jlbl^r” 'SJ^, 

Ij (_jLx>.l *U^,bc-> isjb (jl i_jj-«p I oj/xbt-i w < Xj I ^SL»j 

r\r 



jAjuUa ^lAa-U <l)Ll Ia$^j . .ij l-L_j j Ue^j 

. j~*v~t |»_}&*-* <_£—}LT~ i^S~j>. La. (j Lj iS' JA t^3. 

I .aj iS~ Jj i5C^j ^ Lo. L-* _j LgJ l£j 

^y* ‘j°\y*- t£b^ j* a j^ i>5* be- J ^~~e- ^ |*j 1 j' j-* 

lyOJ 0_$-Xj Aj I y~* (_£l«)i _$ ^3«_^J (J^i_^-3- ^jjl «Jj^». . JuXl~wJ 


? J*c£j 


r^' 1 Ojj-i j- 




^•1 


lj pj I ^JaSvJ (_£*■"' ^ ^»A Lj <*A«y«£ll O^jS^ Aa.jj I 

(_£j)j jl l_^JI Lj t (jcrj^j aL—jj L—aIA^j 

■>(A~j «jL»l aJaL*w O^** 1 \jiJ lJ>^ Lj 'pjijS' A—Uty 

, p » w5** lj 1 oAd oAa ULj ^ La (_£ La 


t* 


, Li 


c ~ l jtCttA JjJ Aj_^j j*y jjjl 0>^l 




f*"j b ^fV 9 u^ J 1 


(, tA o g a; JflAO (JSui ji a5^ j^JxSLa Ij pj’l _^JjL*aj’ j) \ LjI 

ija- u^i (^leJ-i jh A>LU* b Oj_^SLJ I Aj Lj |*jV ol& I 
(_5 jLh^ ,JJiaj , Aj2L—j pil <-£>_>?ei’ ol_^r* *1 AI—jIj OI fj* aT~ 

,CA—J cAJaT^JU ^jlo^JiXj ^JL*. 

j|jj OSjZ' j C—I ejA (Jb^A jA Ojj&\ Jrcf- _/> jt JJ» 

*ilU> Lj jjj I y> ej^Lc .Oj—Ljj <3U=»1 j A ol^'l (C+a*\ eAb. 

jA ^aLj j l)Lj^j ^5^" ^Ij-wj J*^i ^ 

ui ] b' .Cl—I jJU^I ^I_^jI Ci—I CA;2 .t. , Jij I Ji f*^'l 

j^'i ^jl jl IjLj^J-J Oljj^aj' ^jjjJ 
.I^ijj* J^*i Ojjj^A ^j| t^l^J lS' JLsk Jj 

Lj! j\J ^jy* b (JjL. I <-jyy) <jL»a ^*Aj b 

Ojjj4j a53j ^-c5wo cSjI- b \jc^ ijjjjjj <Sy~i jl jL cj! 
■u Oj^ys ^1 .^jC^vj «-Ci <ci^S^ 

? jy~j LJ o Aa UvJ Jj b 

^UaJ^lT Oj^- «Ajj^i, lj OjjjA-a pyj'I L^j jI i^jZS 'I 


r it 





rdn n—<r 1= r m=\ r do n=r l— r m— • 


Si b*l .elj jl j Jl a5^ 

jc j j^5w> l» jl l_^iT o^ ^j'l oj^^-il aj 4jT Jl 

c_^AC j C (j^J I .-XaI_^>. ^~>u _p- Cm I yl 

£»jUw «i-j^jj) Jl a£jLa £> j*~* l_^»- c-Ubl*Le Ojj &I jC ^j’l 

eC--g ■»■ Oj^ /*j I JI ji j 3 1 j-i a£o b>A L?j^! ■* J C_jj e-Ad 

^--cb AZSy ejl-bl CCJ*Aj Ij l^jT elj ^^ib «CUvjl_ji L> \J*J* • "L^ 

<jl>^ l*T .c, 5" tSjUjb ^'1 Ij M ji -Uaij Olj^J 

j .i o**jC (jjjj^A I jC Ojy^J\ ijS x^T U (j-L*! & u 

?CC-iic jt^ «*Ja5j 

I^JJ LJ L Ij J>_^:v ji p^CUwO J C U L* . I < Aj 

i£jz> ejljil 3 ■*)!•*> ^JfJ *S !j*u (ji I J' OjJj-^A ffrj’l 

. CC-J *C?EJJ ^Aj ^ Ijj I b# 

Ai pjjj.UA <u|$^ I^jJ 1<XX’S oC_~jl eCbJ -ULi L»l 

Ij Xjjpcj' j aX>\$'jj Ij i£j£j3 ^Jl <X:j I Jo OjUj j Jj J j5\j -k5o b 


Y*U 



ji L-j jl aS~ l_J-a* oJA L«v» 

,j>j1a5 j \J tb* iSjS 

J&eHU»\ Ij L* ol~r*l?l £jI Jai3 ^*jO 3 i \j^3 AM l “ , 4rf/? e ^ 

j4 J*> J JJjliAl O^tl^ |^j I 

i£j L-.-j (_£l&^j) £ 1 L»l . ^jSL~t |j»o 1/ <_£-XjA». 

jL j& oj^vi-u! |*l»l jc* t£-ibj <S^<Sji^°j l*^>1 3 

oA^t C —AjjPtj aS' pj I lj‘ Oj>^" ^i*y* Akju 

r-^\y-4 iaU: aS~ |>2& I_J3» 6 -AA L£~» Oj*a. U ^ lst> I jm ( 

L-iT tgj'T 4 L» aS' ^jU>> ji AXb plj-u lj 

6$jS^ ^i*l^:-» ijtUt *0 Ji L*—j jl aS' ■A) ^ «l y < ^J^jAXwi^ 

•f*i^ 

ii-jJlj ^1 aS' L lgjj_^£)l <^1*.jl 

i 33 I j-^.’~~-jII I ^jil_j ^I ^ Jj 4 3 ^^ jj 

LjT j^Jl-Xj^J VU AA>l_jk Ojlysl <*iiju ^I-ASo 


ru 



lais (J^ , 0 >b olj^r* O 9 ®'* j»Ia 5"~ j,i 

jlii r Vl jl J-^ ji [) Ojj&\ (jialJ-J 

Jjb I1^3, j^tS' JL> .5 ^b» J *5 _$ ^ X « ‘w > » (J LXa» I ^jJ I |-(J I aIsju i_So j ^ 

-i* J-—< Ij (^1 a>Ijoj^j 15 t_i Lo 1 ^?\^t LI 

,^jjiJ^ cr i ^j'l ^ji aJU*j L iS' 
A5””” i^S”""" (.^j^Ij^aI Ol^"* - * ^*^-11 . |■$—id l^j—~»J J^" L* 

jtj’l t£.ibj 6Js- jl <£lAXibp~*^j Jdi j AitTlAa. (jjlg^j't l^AjI 

OJ L- p- _a-i l-d) ji l g » J I j»Lj <0*»l W Ll ,0—1 

aT~ t£j\j Akii e^j£o ^jI^Uj 32 Lo jl 

OL~d Lil i^^Lj t£bc*(*j>l j* Lgij_^d) 1 Oljly oL^ej' jl 

j^j'l Aj I jSii j *jS |^Jb J Aisb j*^9 pA (JIa 3~fc jJi f«oT o—b 

, »U5wi ijAitdl-b»» 

0-«*a oli^Laj *0’’’’ (^L- ^a (J^b» (yi bojl jj 

jA (S\ji p(x) £ b' ,3y£ AojT jki jJ oT <j slfcS'jjj hj>. Ajb iXSi^t 
j* Ojjsdll ( jO|-Lj (JlOa-l ££jjj «-UA^ ijLLj Jaii AjIdlAa. ^j'l 
«jb ji Oj^tH **■5""" 0—1 3~oA j<5 O—).> ,0—1 j*jI X Aia&j 

•biL—< u>»j<i Oj-lio jjji LI •^jr' o*pe<^» ((Aj^lAa, jLI j»^i (Jl*jj«.l|) 
,o—L j<»Oo (_£ijL 3 L»td OLds <^ lg «- > I jl (^1 <_£|^j 01 I^jj 

t> ^o_ ? do a*wT b ojtgj^j j*jjL jOl jl L 0>^l a 5~" (_$ls 

(Sjz 3 * ^J^r* AjcjI jl cLla jA ,^jb i3j* 0»*»I-Lw4 

L“l^} jl j- g; aJi^a l j^K^ijAi LI .c -» l 4 -UL*j ^L-^j 

lj ^JtUvjjS' Igij! ^T” I .< 0-1 ^JL 

a^LL—5^” iS^ji J 01 ^ L oyS' 1 

jjJJL au 5^ ijjj j*Jl tslijj- Aj oVaL*— j Oj-b Jij I j 

j»Li‘ b ^IftijjT A^-Ji i_ja. ^I_^ L aS' ^j| jl ,o-l 

«t^k) Ajla. 3 ^— I)) jl 4^liX—I 0 _?-k L ,< 0 —I ^ji<J Lja* 

lj ,_^«jl ^Le-bAj jl tOotJb j^U' ^yLil^T" 

jl A^jT AXJi ip~S' uUjW (__5 j-?cj 1 O 0 Aj ^JjiU VU ^jC) 

, ^~*. v b AO-^^ 31-0 1^41 » L --Oj ^ o^LaX—I aLjJu |01 (jJ_^J 


r t v 




bt> *Jl (jLaX a .1 


OT OUb^a- *S -L pj I l^A) Aj 

pjjlA jts* J_r“ Ail}” lAa. (_£lA^jl b . AA^~* i ~" * ~ ) oVlaAa.1 

jl J 1*5”" j-> jT Ojj&\ jluJb.1 b ^JljA-J 'J> jb 

pj I Ajj *" 'jj- -i ^ I j A _$ A_^j Aa l^a. b>tSo Ajo Aliat) j A _j Aj I A 

, Aj -l5b-j Aj. 

l»Uj’ oVLXa.1 0^1 <yl_^*A ^ylxil_j5”^ oVaL*^ L»l 

A^jj I AAi~*®A Ij Ab*Xac-i U j , Ja^Xvi Ij Olib^a- ijj I 

oUoLjT jAib ^I AxJI ( AXA^L—j <S~u,j A L^jI a5”* C J'S 1 j -o ia .-j j 

■ijj ^ Js» ^jyjjj o^?* (jS x^ .j^jjjT J-»ju c^Abj jbJC 

Ij ^yJl oUb^ J Aji*. ^jI 

i_jI>ej jl Ij pj I (JLj^LmO mJj aJULi Aj^Sjjj 

^u*bli J (Jj b Ai”” ijj oVlL» J^j| b U-iT jl ^ .-bl^e^ 
jl C*m1 AX w XwJ M jlA*» jA a 5”~ ^ijj^JI)) • XjmjJ _>A_^ jl 
(jT jA .<(?j b j k jIA«j • A$j*j jl-U |»Ia£j JjU a 5”~ AilA-^ bc5”~ 
.JA^ ^4.1^ Aj^ijjj *i <Sji$- jAjj Jb« £y> 

Aa. (jT b" AjjLu** <<jUI At_£j^J A*« obJlla^ jl ( j*o QyS ~I ia5s 

.(♦ijjbrfj- 5 j- jT jl f*»j->bi L ^^Xa. a5" oa**I «A*i jyijj 

jl Jaiuj— ((AilXyfcj)) ,_^j jl Aa^pcs^j <jj_jXx)l 

cJU _>a jA Oj^^l (jbl_y ^1 (3?^ .“b^r* tSX«v bil_j5^ 

(JlfcXa.1 aj Ilx» I_^5" ^Ac b ^xJIa jA A*xb A.5^ ^jlxilj5^" 

(JJLj oJUej ^jIa cJU. jjS' (jz*-* 5^^ 

t# ?lx»lj5 - ’ cJU OAa. !_So l_jl?exj| Aj - tl jj^" (JbXa.1 ^Ac AAUoA 

n (_^lA«jU-i f^-S'y AxSCa-j oVb>. A_J^ I j .AjIa jJcUj k J n 
AaI_^. LA«Aj U7 nft A At |»JA ol^j‘ jl (JjAa. oiijjT Ij k J 

t A^jXw-4 o A^ b b* i_j_j Aa» ^ Aa. a 5~" IA^ ^ b» _J A^< I 

.4X~J pil ,yjjA aJU j! »ei' L j 

Ij ^ 3 b» Via. *3Ai 

aS' oV UA ' a.1 uLa jjbl J* jl a5oT iJjAj jl aJ^ *— 

A_^a. l9e.9ev» <AjIAj iSj^- AA*J j^j’l jA olib^a. aAAiJ «^IaI 


T 1A 



J ^Xnk] J lT 1 ^! b ^ 

‘*■4".^ W nk jLxa-l ^ JL (Jo ^yijj Ojo ^4j>laj ‘{^nfe} 

c_S'L j ,^y^yi jLi ^io^L. U^y'L I 

. ji g - " OV Jix^ ^Ja. 4 

—i_j_^i (jL«~5""*}L> 4 (jLi- il)^i5 I a5”"” Ij ^Xa.L_j 

^4” ol^Xj-j oJj>^i..j 1*1 <SISj . j*Lcj j*j d L*JI 

Jak jl Ji JjJ-i jL J.5 D t 4k <*jlSjJ .ijj Z) Jak j.5 l^a. 

•-' o, 

^j.a- <jl_>~r» ^Lil^"” *-^l£* Ci'l/iLu j| «ilc*.l L oj’^Km 

oxi .c-^l okj b ^y^ <^1 y^y 

<jL*rb-Xji£" ji JaSs Uo^ jjjl |»Lj' LI . I* I xjj. <^jj^ 

( _ 5 ^—j^ j JL4J ^y^Laj' 

(5jL«o (Jjl4» oVU^o.1 Aj^iij slfj-O jl Lilji^ i_Co^L 

iS~*tS'jlj <S^ji <Sj 4r»»*j i—**-** _j -LjLJ ij I jjuJ L 1 2 jl 

j^4x*j l.».« '« ^S I ,iSJ_y £jj_yp (jLo i~5w^/»T r-jJaJ *^~*-**^i 
oX IkXvl iajlj^i ji oUjLu jl C m 4 ^ _yt A^SI 

. ^5o v_^**sS^ cJlk f(_jj <JjIS ^Ljl 4W jl 0_*i 

i_^ji^>» piL' ji yyy *y jjl^ axujljLjIjj" of l)4*i ^ ^i 
<*&£. oj-^ .■^"kr | 1 —oj^l <s^j ^y ^y' 

(J&k« j L«J J ny~* ^Juj^u *_*» _$ piaJ |» Ac 

jl _^X- ^paJj -u?e^. U^'y *y -UL^i jl 4j C—I 

. {— ■« < « I (jl-L^ l_jJ 

IxJI_^5 «-^Jl^» i_iLajl <l5^" _^>»IjI j4 

^j«J CX*Lfr ol -kib Ijil -UXUiL ^ 5 *" L 

-ux»xL jiij <0^ Lt J J»u5^ 

o-LJl^eJ l$Jj^31 Aj Ij_^ a^b 1 L$^bb jl 

j JjL y~* AjdzPz j Ij l*O^Jiiai|»A^ i_-—*L' j 1 j^«. oJ-i 

<C~...J lo-b LLj (jijL y\^j\^y i_5Co5k (JV JX 4 -I I-la. 


rn\ 



4 jaj»** !j (JU^ rw t j~ w ju Ij ^*ilj Ijjj 

Ajj^jbl ajb t-A-ib aj^5”"" (JLo tius^ L olia»L~-) i y^~ y* 

l*ljX»! jiaS 4 j*a JLX <jl . x .->. ^ jaI^*. Ij oUl^jl 

Ajj54a». Jjjl-b (_sl^C I UL»i pA A) j&~~i pj I *4 

l^jl jl L.V; J& jJ iJ^c.^i Ij ^yfcj'l ^UieJj^J C<wyyt4l Jo L 

pl*j tjjj C~wl Cy)^ i£A*- **■». b l$il j£Jlrj j o ^ij>UaJ 
. -U^U* A jI j*l^j| 

(I^jIj ^*» *^"jl t^T"* Ol |* J g a-i ji 

ji C~~~m , £jtf l §*y ^j! *4 pic ,_jj ijlJj ^Lx»1 gyrj+i 

Ij *4 4_jC-J tjl “*1~.Jj *S~ Cj 13 U *b ^-Ljj»l pic 

4)b-* cJ [y*j* <jb^j Ojjb i3^ .cjbj 

ijC-J t>-» ji , H■> cJ^y-i U I^S'j3* 4.0 Ia-J Ij l_jl) $ 

*S~ c~**l ja. aJ^Liw ob-& <— 

. ^>j Lv~j Ij olji cS'y j~«~* 

<sb-^ j <Jbs“ p^y o^ 

Ij t Si s u,'^S' •—SoJ-J j ^ c-lc o4rf cJTe -41 «Cl Jr «A C~a.» U ^lAa-bJj 

^b J~M *y J -bJ^j' J c£4i j^l^a <^ybw . ^I*V* J-C&i’ 

•UjLJ -Ui pA llio Ij ^JlS' ^jjl ^XiT <£\ji (jb’lic^j^ j ^jl^~fcj 

Ij <_SC r *o4T' ciu^J c^~« 

tl)T jj *5CJla. j^ .^jl^j ^*jI j^ 

Ojj^> j ^£4. Zy £~rr« 

J jl j^ 3 * Ol J 

IjlftjT ^J*- 1 I ^y- 5 ^ 1 O^IjA J £yA j^ Ijjj <(^s«l 

^mAu b ^clo^S « '~‘ J-o loA 4 ij L«>■ _ ■ _ . 4 j I £ _J a *^J ^ 

cl* j < 5 AuijJU *S~ l j t lc a-Lic Determinisme — p— 

^ 0*'j? J 1 ^u^Cwl Ij ^aL^o.1 _J ^jujJs {_5lAa^J-b 

• j* .*bl*4?* 

ji oT ji (^IaJ^J jl yS~r* Jj4 «-*l?“l — kaleidoscope ** 
(J-^l^ b Jfcil ^*s J ' J-L». j J ^jj&j *Ll_-i olniaa ^3'i 

. j» , j& lU aJjJ 
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^Xju 4 (_jljlj \j eJ a c_£lA»LL«i Cj I»!’? . » ^JjLao 

■^-~* J^ij J 

ji IS» i ai_$j Li oUJ" (_s jL y iSj &j L I* 

tj.y- '-rify «i Cf'Jj ») i>^~“ u"J^- 

j^i jl SL± J ((^piC.JjU ^jC-Jjh LI < Jo L^ lj (£j& Oj_j*s / ji U 
^*j I LI (Ajj^jLU ^Jlj jj oL^ ^1 , (c~4.i K*iJ& 

(JL5~~ 3 >Lj Ao ot_^J lj t (♦s*^ «jLix*J Lljj L^jT jl &S~ ^jjL.U L 
UtAol jJ jJ .O-iL (jL lj ^jLil jS' «JjJ^ <S^iSjiJ ^y 3 - 

3 flO^i ^ Laj )) Ia |» j> g e * Oj I Jo J 3^3 -■•> jL^j Aj^XMmA 

< j&J} ol'«Jo (_j^l i_ >«■-*. ^ . JXX**- A ^.- A lL U')) 

£*■»• jl __^ui~o iSjs^ ^ «(_jJL>IjJ i ^-rrr“» 4 jlj <-Slrt 

^aIj l$j| t5j-i _^A C~J «0-^i ^i^Uaii) _9 ((i_£JX*j_jjU)) ^aIL aiL, 
jl 0) l_^&Jb ((^«J I 6JJM)) A^oLjtvA O—jJ (jL5o jj hj j 

,c~J «c£l«;^» j <jf\j»- o-iL j JU 

i^^)j^-j <3 1L>j *4 ><»a b ^jl^oLxa.L jy A 
‘LLaA JjL» lx*I_^5 jj ,oLLjjtyJ? j $JT ojLc L^JIjij 

, jji^a Ljjij^T _$ L <jbj oL^>jy»-»■ c/A£jL< ^j! 

I&jJ^* aJLx^ln j ( (t ^x*.j,i)) <«0^ ^jjLaj)) j kc£ l>» 

3 *^j 1*^*1 ^3?'3 i - ^LaIj^ Ljl 
AX»»olj (JW*I L^iT jJ 

0*m>I o 4lLtwO 0_SC) jJL^A (J LjA. I a1Lm> 4 (C^9^Aa. J j 

v__ 5 s_^«,*}V^ y 3 j 3 # (_^La L ^ 5 ^ I Ja I*r 

Job ojI^jaA JUT oL*^> iajl^S jJ J^? 1 ^ 3^ 

jj j U i_j-A L ( j^u j>z^i ^JJo La ^go L> 4o 

C-Jjl jJ ^Ullyf* tJjiJ l j5^* 

(j'io LjT y& JU^a-l Jjl^U^ Ja5i ^jjb’^~o«j' iaol j£ ^^Xa- 

^I«Lj ( J^3^- l_i_J <-lAJ (jUjj lj 

,-u5wj 5L^ Ij I^-u-j Lj' 

Ool^o^J U ((lX~>-jJ (jL^^I)j ((c*ijl JlUjjjIj olijUaoj) oL^aUj b 


T V \ 



oLj J 1—j jJ jt^~>1 1>*I < l£j (jlji*^ 

^A A^s'jtS^i (_£l ji ~bL ,C~*wJ ^>1 j J (J-^>l . .ijjj! ■*& I_j5*cj j*j’l jl 

(_£ l^J ■>—* 0 T Aj L—» {SjZ*' A^C/jXj (^ JCa ~! (*■* ^ (j 1 (j bj *5~ sAy<k£3 «Aw 

o li i l*aj' j ^ a 5"" j^lu l***) Li jj bJ Iptc •iS' I 

• ^:r ^j£JI^ olitsCJ j^u Ife^jl j.> . (ly *cC. <_ilj'^j 

^_^<»l <0—1 ^»U O^flJ t-5^^JjjA <,£lfcC«»*ilS|»A* <«—s—Lj Ai”"|»l^l^ 

, 5" £j£jyaj ^*jI (^Ia^O— s— 6 J^J^ Ij -^J 3 *- Lc^>\Js»| IU 

►Ls.il j-Ui' c^Jo ji l^j ♦ c.«-sl j*a j»jV L, i£lj* ^jl cA£>» j-> 

j A^jL (J-sCio pj'l ^£.>bj o^UJI(3^i jIJju jl 

l_£j|jl jit Oj*^ _> Ux*5o j^laj Ij {j 3 1* 

I As^«S^ ^ ^ s«3 j j pWsJ 

1^0) ^CImS ^bil^T Xi^i ^aliO <t_jLo.X=»-1 U 

<oj J> ~— ^.y* p*** 1 j^«A Li— iQa~>. tjLc a 5 -i(jl 

( jiiLj (jjJj aAA Lo.— o-U Jj i(_»^L^ij’—o*-—— <(Jb/aiil— 

j *..*— rfr^wS-S —} |^J ^ l^Cj I JAM &S~ (ji I J I L^-O . sAi J »£ /*5bo~-J ^a)0— 

«A*A (j —«j Ij (_£^j <Aj b ^»-s<s.fi i |» ww «m i—5Ci |^>A La— I A^s^ a5" j l— 

Lj j“^® .0*wl t£j ^O AJljyt Aj AXssolj l^Jl jl s-5sj ^A j 

Ij ^»j I o-bsAj A*si» 1*1^5”” L< *S~ O m! IJj AJU»j \j Lj oj/l^s*j ^i ] d\jS~' 

• t^J ji 

► j^ A^bjs*A AXssJl^J U A.:. t J 13 Ij i^l.»-sb J A*JUa*< L* 

AJ^ s sU l_J J .X»-^5o ^^s-sssAj I # a«AA LssssJ -j- i^X.ss ^ .fcs * _v ^ **- *fi i 

^sA IA>. (jl j| J ^sS^y4 ^fjji Ij |»l JS~ L^tJljU 

Ai'^l*. ^1 «ftT AjI^IA*. aji jl Lij_^]iL)_^I 

LjI .JssiL^I ^gla-vbo aJsA> L^-J y.*. 4_Jx-l J ^9j>lyaj t^lyxoil 

Ij <jl*« I (_5lAajja» lSj~S' -il-L*j' izS'j9* oJjbUL* A^Bjjj ^ I 

^lj' 4 J -^ujjjlii (Aiwj^J Aj^la. e^;T (^r* k~* 

jjijj j Ij (^5 ) ‘^^-^ a> i j^* * 

j>A A^j ySii (_5~^ li’ A^” A*A;s-» t^jT ^?Ux«3>j J 

.0—1 ij Ij l^-J I Aj jPsJ 
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(jijjl J J S-~^ ‘J°'^ t ~‘\ Jb-*1 J < J^ S - 

Jjjl Ll~mJ l^lx- Au»ob b j Q.-i>. ) I ^ jJa^ i j C-jJ-ft (j~*A |*^«jT 

C^j-tLo AgcicJjU' l^jj’ (1)T j U aT~ <JU*vUci>l jl J O*o-I ^aLtilj 
C-J^u C«£jfj~ £2jb' ^bj <£lf~ijy J 

(^Ijb jUI oULUT”! CjIj l_j^J j-J LL ^Jjj Cj'^.^n a" . c~«<l 

a5~* Ij (jLjjT" <c5vj (jl L (ji I j*Jj I J A^L*A L» , I j^nJ 

Aj~~ aJjJ jij-* jba. jULl&jlj” jJ J ajlj Ij jUI *j^JJ 

. ^ .4^-ij *Z .tS o lil ^bj U. t^-A.j-< 
j jlj_$^ jl o*<*uio«bj okblk Li 

j jjM (_^Ia c.'»»b< j! (jl ^i> <0 

jj^=-> (♦* Jb« v 1 jl a5~~ { j&- llj5^ jLj jj j^"bj5^ (jjb 
. JJ^~) L Ij «bJL i^^~* 

Jjtlsl Jfjlj *S~ c~*Jb iSjjj jl jlJ>jbi Ij jUT j*> 

^jLU Jg^ la-K jl j <_TJL (£^9cL)l.} jI^ 

■Xj Li j 4 Jo L Ij l^ol ^ lj^ f_CJJX^j jj li -I '*-■*-' I _j I j I j JIJ 

\ ^ Y o JL a_* «L* jjl_jl j^ a 5"^ J-Cv Lstlol jl ^A> 

jji j w«j ^jLj Aj}bu* jlj****! ^jLl" jj a3^ <_S^ 

Oa.| jii»l (.^IjJ jj_^J ,jj^ j !_jLjj^ jT j-Aj Jo JoK*)bv3J j «*-}^j^ 

t£j a 5""" ijj IflejT ji , oIIaIj jL«i j LT^ j^ JjV_^^-* 

^y>-jj (^!>Lcl jUa- j_jijitXw j j jIj j»l>bl Ij j_^LL oLwbto 

_j J-j«j ly i_,w j» bw I ^»D • Jjj^^ (js^ jl" fl j 4 J ^ b>J jo Aj^" Jo 

J_^Ai U j i>^jjj^jl Jj^a* Ajl^lAak *LL*I (jfjjil ^A«jl^J {j-» 

{ij* J iS^j" 1 jb=-T Ij iSjji I L t5jjj-*l 


r vr 




J ytj jl L» ... JjJ &cs£ \j3 

A-s-j jl A*j Y" OA-L a__j**j/lj . oLl w l ^A jm OAj 


p* 


(j-lyb aJj] olia^e.- jJ . ^Xsb C-«J ^jl^-j A>~Xi Aj a5"” 

... flji/’ 

(j U—;»L ^ Ia I j* Lj >-50 L aS' /» sJk^-i Jss ^s j 

(j_jA jl fw—w! *y^ji ~*<^ 5 A5~~ ^sbj t-JJJ^is 

(jl aj j oAi^j j*j** jl _^50 j vLj"*’ .j*A-?e;5L»j c~»jj 


t£^Mi j *«u» L. aJI^ jl , $y~* j*~ «aA*» ,|»j^SLo j^a. 

Ij-Al J a£j (^la^jev a 5^ ^btiT <|»x£5" jljj fl _*i_/?- I^.y^- 

j a~*j>j ^-a^j ...•^ oaL 5~~ Oj^ bj^ jl 

jl C*Lj jL jl .((^U w iU» V^T jlii^l j^ J $3*+P (j^ 

JjL^wt t-^J_3j5"””~ ^^Jal Aj Ij oLuil?c-v ^jJJj j J ^.ya.a. 

jU-Ty^ l?j^- a 5 ”~ aj *uli Jijj r r j 

^^bj e^A_>i r^A*. a 5”~ C~**;j . Aj 3^ ^jT L <-5jo|>L 

O^J IA-L ^j*. jl • 3ji y i_-jj* Aj_jii (^lijj jl 'S jJj*A 

a r c-i jLj < o.*ul ©^j jt^ ^y** I j ^ jl aJT ^iIai^a,*^”” 

jj jjjl jl .AiL^ ,*ji«^> o^*a ^^j'L (jljAc c^ej oL^Lj ji 
^>JT jj a 5"” (jl^j_^jJI_^50.L j Ja2> 3 "^J^^a p* 

jj ,-Uiiej Aj (Jj^j Aj ^^bj CA}L> OwJlji’ 

^jfc^sS' 13*^* (jlj^ AX«A A« Jaa9 3^2 A^Jjj eU 


,AJjL». Uj Ij ^tvJ^j'U L. 5 C 0 I 5 O 

3 l 3^ ijU I j I 3®“**^ <-S^ l^j i l)_^ Ij a U . ^ ^-«a j 

^jjAj^L) Jkn U | e JL* oUa> (jU^U 

eAjT (jU*»^ol Aj jl a 5 ^ Ij l 5 ^j^A ^j Ij 3 t-« L*Aj 1 ^ 

4 ^ jS' ^ L >Avl -ijj 

( ^jjj o L -5 Ij j ^jj I <*Sl*S' Aj tJ_^j b i- 5 o ^iJj J L- (j La b j ^ 


^jl^-jJa^o __jj a 5^ A*jb j i^-sb Ij (jj_jjA a ^jl cSj^l 

. CA«I < jA>^J 

Ij Ojji&l jj~"l A^_j 30 aJjI j Ovsa*« i_^J^ JL, (JLa (jL**J b j^ 

jjiaj Ij (5^L c 1 ^ 1 ijji; ,Jji J .Jld-tS' ylsj 

_3 CjLvjLjl a5^ A Jj A«.*)L> j-ZwAJ 1 _3 _^«I^J I (J j5~~ a^j 


YVt 



i«5C*5o oKl» ^ia«» jl j Ax»*i I aI£***9 i^ljj 

. i_j*£ #AlA ^j4yj La {£jjZi I 

i ^a.j Jl*?^*J ^a. y* t_5Cj|$l< MH {Jt» J Lf-j j A ^5~M AjU J \*Si± 

jJjIjI ji tSXrf-5^ A AJL«j b i^. S . 5-^ . ji ,<Ji*>«£lA^ 

aj a^». «UL,j ^jx^lAil (_$■ I_^j ji ,a_jj sa*£ jU-T \ ^ v r l)^“ 

AJj^-S j' o^f- *»• ^ I <5J J ^ a '*f‘Lr' Oj>^ Jj 

i): jlai jL^kl t£lj* l>l <-53 a«-< Oj5Cj*J tSjjjji 

^jjji ^A-o ^Aa. Pjjj < j*'T\» 4 ■>>*• ji j ^u*.y 

(_£lAjl^jA aT" Al|I ^4 _^aJA Aa -£ I <AA*J ^£Aa. jL*«J lAgjl^SCJ IjjTj) • A jS~ 

jhj {jv**- 4 <£^*t J“l ji J y y U wjl ^1 ji , ((lAsooI *cui^i t^T 

&S~ A ^ i_£j I jS\+» L**« ^ j ~ A *Aj I jl La A*j _j 

ail A Aj Ij Q Aj^iij d*£«& I dA-AUf**” Ij j5 jj ^9 

^ ^ Y "\ (J l^o b A** <_£ L* j«o. |» L> t ji jX*J AjAo ^a-^4 i_5Cj b-" 1 

jl t_Cl oAjj Cilji?Lk k—^y.jJwsA L-i^la* jJ ^*5bo A^Jo Aj LuobvO ^ A*o AjjAo 

.c~£Ia& t£l» jl ^Uil^T «JColS^ «Sturm und Drang» 

i^'^JL. ji Ij i^a> f ^gl ca ii L*w—T"”l _jl &S~ AAub ui-^a* oIaj ^j^I AjL*o 
c*jU-i jljji oUIa»1 i— 5^lkjij5^ ^i a 5~” ili ^L»cjl (^a?ej j 

<£iLS J j _Jj<*o _J— AjAA-j Aj Aj b I i kJ^v»5Ca. i ji 

jjil^i - ji jl oli^a*j-<■ <_jc^*** *-5 ”jA 4 oU U wJ^I 

, -UjLvjji 

ijil ,Aii^5^ jl^i-o jl L»5"ij b La 

LxiI__^5 (_^La ^ti^a. ^5lj Ijl^iT <jT i_^j jjl\ j! <*-iUjLSx«l 

■Cl £ y*. jl-Xj ibj C»*-aj ’b. J Ij*^! <Sj& L)Ua i^J 

, •C«4 ei j^ii I (^bb «Aj Jj I \^'ji3 ”*0 Lfc* < Ai i^j 

gj>-* •*■ o-"^ 1 j 1 -^- 5 kSU mi <J1- ^jj' >L ji 

J tjdJjl ^Lr^- LajIuw jl (J4 J- 5 a^j^xa J ->Jj~-» 

5^^ ,,,)> <ij.*>u ? < ^jbbl^S^ jl Ij jl __^-*-) j 

olj^i' 5 J (jiJ 4)_>a. ^b^AuS^ ^kjbojT (J^y: ji , (l ii_ ? ^ ;r ) 

Ij i_j-i i Aj A-_ob' ((^*j I tjb^t)) Ij j*^y .*A 

.Aji^r jLiuoi tjjji j 4 


r ve 



J ^ J ' ,7 - * —I Iftjjj J L^J^J j*mjL AJaLw4 

J\flf * Lj ^5Lj !ibj£. 1 ^ Y ^ (jbi ^.-•' 

. -X~t«j Ax I -ApeJ < ^Jj 

> -J:S j Iw —0-\^v #.'•j-,y A^.«»»a* Ia ^jcj j^9« j I a5 $jm 

^X ^l*ijipcj jA^J J C~=>-bjJ ^■ •^ 1^4*1 Aj j&j} Aj(j* j.} cSjJj -J 

lo^~» ^ u »> jLT~ jl 

jlj£i' .uL lj C~£-&l ‘^"J 4 aS" 

♦ 

,,, -LaT” c-ii i_^w *4 4 !•*■•*£ Oj^st) ^a j .5 ! ! 4_j_ja. ~— 


• ijjl^J <-^’4 i_£A~*l U l ^ j** j l5>j «/>-^4 

Jai»“ lj ^Ull^T" ^j^uJ Lr^^ 4 *^" ^j ’ 4* £ I — 

Jjmi ^»j ! U ***~ j»«»* j_jkj Cx* 


r^o UJ 
•fj^ 

^ *4j 1 b)^<mLs 4V jl a^UJI{jy i2j 4 j' Ol^-i \jfy- j- 5 — 

U^ojSC* J ^^iji L» i_X_jj|£lj (jljbi^A ^Ji) ialil 6Lj Jjj*t 
J $j5 Ci«J U lj l^O I j^Zi^j+b J> U^- „ •Xtl-. j --! ■ —So iji 

(_$l^*-J Aa. l*4i ^ ^ Y *1 (J^** Ol^**jlj ji (jjJi yS L« 

..ib CL~-J j&i^ lj? £$b' <4 -44 

<\^tt Ji« 3^4 if~j 3 j&\ ^1 j\ S 3 ) oU^ti' ji^ii 4 

(St)-* 


.wib 1-bJ-i ^Xi3j£ j S3ji3-‘ <£)j~> *4 ^Uxfil 

iS' -UliUj ■* O^b u£»)J 


c.5C» 




S^ji J j fciosi Oj>4 -44 ^ 

.ib jly sjv ^JjjL, 

^?eJ LJ ia. 4 j d«», « . 1 l_j ^1 iS~ -XXX-^b ^*-<- Ql .AX^tiJ I $ V la. 

, ajs~~i ,_jj li ^j*J I oli L^f- )3^ aJ S-3~^ *■*■■ J ’ > 3~*~r 4 J*~* 

*£" -4, j*h& 3 •**> U>ai 4 4~^ 

,j£w* If-il L«-« 

<J^3jiA ji] tiU»l j* ^nn JL* 3 J 4 j- 5 

_$ j I -ijj _/*4 ~t“ • ■* J^?* vX”^J l ^ S V~7^ *-^3s* <-£I 

A*« I 3 l l_»-"«‘«i S ^ ^Aa) U" ^ -b I AS - J^Jl^ I J^usS^ J I^s9tj Aj 


YY1 



u J 1 J- 5 j=* » * j .> i_S^^oj-sfc . CU*l~* 

S J |j" 4 Ij Xy ii->4 (£jji) {*■&* jl <J-»li” (_£A~<I 

^i?tj j j*. tjcr-y- jl jb <-£j ijblo j**Ji Ajli. jX 

jJ~u»o I j x j_j i-JTj b jJj aj < p xtji d «Li l>.I j U aT~ 

J* 21 •f-»T (*lj^ jl Jt» J ‘(*0* f**S ^Ij^ tS'jA jX Ij 

iSj^* f<jlSjU« C)Xj >—j 0_^^3-o A-jS* jij jX yxj> (jjl (j** 9 
CX*-~X> AS OvJllAiJ j (_}-^l (J^*- Aj Lo LI a5~~ XjS^ jjlto*. fijiy 

... l^ot j A a5^~ AaJw^j Jj-a-J oj l».I ^JJj UjT J|_jjJ _9 ^bijl (jl Aj Jajb 

.((^>5^" ^ ;0>J Ljjjj Ij Cjlj i J (j^j» (jljI~4J 

.JjJ j(>sl l j~«A jA ^y l (_^-,Uj Aikj 

jA j&y ^ IajJj <jil jU«» jl ^bj (^IjJ pA AoLi 

i j+* 9 jA J -L2L aXjS^ Ij C*3j jjjj Aj ) * T V (Jl" Ajj_ji 

Aj jb Xy oXi L< I^-xj aS' <Syy& . AjIa^j t5^“l i£j b^ 

Aj^j J L«J Ij jl ^<aoA$ i— aI ^^k jl # AIA A^jIjI Xy>- Jo A*^ 

(jlit-^^jS ^<*o [ j''‘.*.b ‘.'"^cj tjljjA (jbu«$A jl <_54 lj*l j c~wl<^» ij jXXL*i 
l*j’l jA. Ij OjyS^i I jl~L> (jlj~r^ Ij?" * Xy aX^ (~jk-> oAjjA jy-lL* 

(l ? Xyj aX& Li^i *U„ I ^AjU objS~ j L«-J £y> (J [^> b (_$lAjuSl 

l-^. T .. » j j j ^ Xs- w—Ui Aj Ij (_5J ^Jj (j^dbjl (j^l oj bj i 

(ji I J ^ [_ljJ b Aj (^1 \ J A_^ Li i-^o Ajj ^3 Y t* j X j Aj Lwj 

J^iij O^UI J _^bk aAol b j*_^J jjj Ai». jl ^«J 

,X X*iS 'j b jl Jjo 0- L .^o-b I jjjj J^ (^J 

( j ^-*#31 j" 4 "Aj Xmi O--^ AXa^ «Xs^» j I (j**i j 4 

CjJLa- o^sJ l^X~*il5^J»C a 5”~ J.j J—uj A?b~Xj ^ I A; (j 3 . o - ^ 

,c^>y Obrf J y*j* Ob^j <jl (^I^j (jl^r' a5^ xx*«\ j -*wi jl 

Ur* 3 *^1 jy»»bj j ol ^-to ’ Jjo (jjlfeoL* ji 
j i aT^ ojJ yj a^jS' j J Ifi JJr^ 9 . 3 A" 

,XX*+*£ Aj Xj^ ^4jSlio jX 1 ^ T V jLu< yj b 

jZxaXjj, (Ojji (iSjjijX t yay i^aSjJ <(>A^jI <v_S5*Aj Oj^xT £jl jX 
.JJX«ilj <xxS~y (Sylj ti-S^ I^j^ <(Ji^4 (jbl^ jl j 

b a5 j>_^j ^jU 5I^5^ oL^ a~^ Oj-jjT jjJjj c^tw jjjl 


r vv 



jl yi CiyS~ U j <XjT Ojjsi ol jl 

.cuJ **JsS 

^«j’l l^j’ Ai i—5 L^ji^S jtoji (£jiJu*il ji If-H** l)T ji 

obl-ii-^j^j jl i -^j l?tiT a5CL Jj^S^ ,^ySSi 

, (J fkl^wJUji .»—> . * ’ «^jI a1*?e.>T jl S' -Ut SyyyJ 

. J <Obu*«^ol jl .<—> (Jjyu jl . jl <JJlL* jl Jlijjj 

{^JUijlal jl . j <a*JI j9 jl .J jl S 

l_£jt>l*Jt> , (_£jL**J J i£jjy£> ^1?cjI jl _jj|jbV .(J <i»Ju5" .S' 

J'.-'v. a i i^ksjizK Aj 1« Xh J Aj ^olj^IwjLw i_|^ jl i_)IAXft. £j I^ 

(^ImaI J Ajb Aj Jj'L^ l?I^ AjU^Utf i^wuij 

S.X& Ua ^UAJjJj b OUa» A5~~ (JI^jV J 

jju j .sLJ a 5~" ^ AibL *~j l jio I 1 U jl (iyi oAj 

S' J _yi~ JJ^^i **-»*>£•■** O-il^ (J-^ eAOjT" OUT ( ^jL»._$j 

,((CUaS^ ij^*" OjjXj l^-iT jl b yy S' JjjI^ (_£Aa. j L-<*«J 

Ij jlfj.* J C~J >—aT~ I U» L>*-J-1 j I lf-J I A<ufc 

ObT Ij ^LwkI j Ao^j “jL>. r < |0_^» jl 

ji -Of S' jyP l*^ ^i-l-i C^bbA^S J*> •AiX*il^ iijjpc-1 AjI^JCj 

. jajja. c-5^-i _)J VJT 

twiU5 I j <_il Jo\ aj Ij (jUT ok’jj’ (l^-JL* cSi& jl 

(CJ_^ j\jj> jbjT «j*_^bljjl ajj_^» (J*ij J^ <-i^o- 1 -^lj^ 

I O bLii?cj ‘J$ y> j I U (_5j U ■ j I O L?cj j I ^*j jt>y> 

, (cr j-jT„ Oj-—^ <^jjT j j ^rjJ 

L** S> aS • - L-^ Lmvw^ Aj b ^S' Jj I 

,C^«-I aij5 Aa. jUJI I 

i_5v> l^-Jl b j a-bL> ^b j L»~J jIJjo L / : ’lis-il ^1 jl c)jA5^I 

J AJJiT j L^-fcI b Jaii Ai^ C~«iAS^ j»S- jl 

,c-**i erli JjU 





Sijtf 


>b <> 


Jl ^oLili_£b|>b 


AJAjI j b Ij Jja. A^bol^LA jA ^j^Lo 

jj^LajIS^)) aJ) JJL.j jjl jb Ij c_i_5^-*-j ^a._j*i ^jj I <_La1 jIj~) 

i~j£» j&-o A^iUjjj .AilJo jL^o (pS' (^tA^a. jl *S~ wJ—I 

(jijr-^. * J**' l**^ - J . Jot Jo pf jbj (^lA^a. jl iS' c~*.l 
j I j tSo Aj bjJ ij {jiji AX».«a»jO _j Jo I J-wo AaJfc i ^c«>A j I j_j* b*Lj tjj"" 

((. Jj I J~«J ^s»A < A*?* A*A 

jjiJUj ^j' ijb« <c~wlJi (J-,^1 Jl a5~" i^i&jj* LjyT 

4 {(C*«I Ai^b^J a 5~~ CA**I (jlJjJ aLj t Jio )) • jj5w< 

.dcJjT jl>j Iji Ij \j\J» (jXt ^ j 
((j^a. lA^a._^i I L ijLj jJ 

<^oj|j • jjL~> <jLOl j-* oL'lAbl jl ^iljb Ailjjj 

*\ * jl O^f-^ ^Ia A}LejL 5”~ jjJ . ..A~*Ujjj ^Q^o^ojb 

(^ly b" <_J L5 AjLj.1 i-_So jA J J _9 Jj I J '_11x5"" 

CJlx"]A-bl A^*v ^jjI j^ o^b Ao j J» * .i V .b AJLJuIJo ^^jLI ^^p\pzm\ 

Li Jiibji jl A^Lo! jl jjbo ^jS jl^* 

^.~A A^oI 0.5Jj JJ*5~” lXw <jl obj*- jJ aJ~~ AlaAwo ^jajo _$ A zJjS 
JjjIj a5 alaa ^a ^_5jJis aS^5"”” i_j^Lul;I . jjaIo allaIj ^jL^bl 
Job (ji^»A ^Lo j£p aT~ oU^UsI (Je“ (jdl jl 

J^bl b J JJjjT c&PBJ jjlj p,A J Jjj iJb^ jj j^ j JJ~I 

• Ij frrA J Jjb ^ 

tjT bis oUlAbl ^J-yu. £ji I jl b alaa Liji^ *j_w* c«o_^5^l LI 
Obi A ^Aysj-JI Jo Ij b J Aijlj AJ V liLb-j a 5^ Ij ^obs ^olilj 


YV^ 



jlji Aj Ij 4 ~-i^ ^"^l . XX )^?*‘ji Aw?tj^y 

l£5j*cs iy. j - ^ -tr! J <S^j* 5^lf uxJ yb^s*. s-£o yi ,Jj5C_j 

(jlyxJ . JjjLoi 2jj» jm, p#> yiliX J 4 j 3 ;>cJ ^aljJ J.S J 

o>5j a>. a 5”” j ly (jy.5 oljyx.} jl ojlj^-? 55 ji 

a 5^* tA'JjJ ■>_»• y *f J yLy j j*Jw **y b J 

. Jj t jJ>lJ ^Jjj 

jJj lui _$ UX*) ^ J>j I i Xe ly y»y y I X»A b (jj 

AXilX) - ^f-J yljjUfc ^Jjj ^_$l*Oc-nJ Aj*.^* I l ja£- .ibj 

ys >_J^p- AxJ! . X--*iL £^)VIsl X&A jl < "^••--> (j^*^ «“*jl*^ J 

j Ij iSy^- Lx*. x>b LI <jJ!jj jLj j*^T aS' i ^wt 

. '' — ~ I tf Ij ^ )LuJ 1 ^ cloul L^Jjt^ ^<mA L/ ' ^^1^ 

y« Ja .4 yy (^L&ywjjl -}LcjI (jt>LI J j£jii 

•*S~ CX-I «X£J IXj ( ( UbC- i *ii>^«U- __wLxj',) i-Jflj.ji Ob_^»- t^ly jy* 

xao <jUi Ij 6LJI y bb ^ly p)} < i c^jiS '» j «o^r» yj ojly 
y^JO IjUL ly‘T Ajy^lp J j•> Ij Oti|5b.l JjX*. J 

jUj ^lo^L' aj ij^jj yeL*. • x~**b y?ej y». ciC LI ,x>Li 
jyy^ Lei I jl (_£Aj L A^fc. . Aa Xwj C-««X yOXi Ajj -JjjL* 

Lr bew OtLc~ I ^CJ < p^f-A yi>L OjX* j LyLjj Uj^~< J 

£»s>lj |^A LL j yJb oL*ilj jl oLt>Usl ji ^*4 ^lc ajb IjT 

4 0-~<l i^yi^4 {^-3* O^bl f-U^bi 

^jlAXiiL aj I y*& Lxi l_j-S <_£j|£L «)bj^ oULj <bi^" 4 

«*y i_IU*J a^LLu-l ^a-obIL J l ^- l 4r*^lj I jl 

j^U t— -Xx~4 A-Alb AXJ^S^ Iy j AXS bj ^ Ij ly I j# Lj L .>v ^5^I 

JjLi LI , Xj* I^Pei yb I A^l^e^i b J jjfJ ‘SjiJ 


ub^jX j £l_j^l 0Joj L/ IXv _j aXu5^" ^oyj oSL*.^ — 

A5^" JulL* b)j_^4r* -5jX>. sbjjS^ j Li..J b l_jJ Jl Ij 

ajlixl _)-o 7rl_j^l yI olyxj <jl jl oly^ JLi 

OjJi^ j Lwb ylj^ Ajuil t_5o (yl • ^ 

t » > xJ^ j ^Ixijl j j> 


r a • 



pijjs* 3 (jl b *b~~ 

.f»jjj-'W b O^jdjljij *S~ 

3 J AJ ^J I^am 4 Aj V b- . I a*Xy*,J —Jk-^. ^J Ls4« 1 J O b b ^ b 

^b»b *ij! j5Ca^-j <jj.J aJb jlfrl jm obA j-- t_3 

?(«Ai 

?c-o^ ^Jl ?c~«^- bCj£b 

^3^3 U fo-wl (Jjj j “Lj*- cSb 1-5 4*. ^5" ^ o^l^iv j^jl ^*ob. 

.^jb 

•wSbb^*)) ^ jS' ji&i i_Ajjju < \>\ b ij jjo* u 

{^1*«jjjj j u ( ^ =, i_^>. j bbbb ojbc<b ^b>b 

j^aa b’ l^jj (p-Jblj^ jU5~" \J\ «vlysU^Aj .(((^jl 

<£/*.> j+i~» ol (Jbz^l r-Uib oJbi ijir*-* h^*- 1 I ^3i~ 6 ~* 

j&> lU Ij |*J’I tj^«b~~ ^iUbbjT J~bb j Ajy>cj At b ,JblJ 
Ij oUbbjT ^jjl £^jUJ ‘b~* ^JLiT «*j J 

* j-j cj j w L*v*w-» 

*S~ ^ &J}& • Aj 2>J^ U*“Jj <Sjr^ I <_-J lb> £^jJAj 

. j^iU-^ h ojU (J-'lb Jjjl^j^ ob b L?b u^Ij^- 

j.i *S~ AjJ ji^ji jJ t£l<U.jb-* ^y’bi_£j^J £ I 3yS~ I j 

Aj ouXtuI (jj*Aj jjs*A jt jl <Jbb h (J^*-* uJj[j5""" 

,Jjb jIjS *-£bit>b «Ojb* jJ , ^ M _/r i ‘‘Ae-jJ 

V j b-» | f ' •■• “ ■• “ * aj!£«j Ij bJ |j5"^ 

bl .^j5^ t— uj*j Jjb h kj-jb Uz». Ljbl j^ 

<Sj3** C<b j ^j}[x**Sii A.j IjL bi iaij ^jkiytj 

Cljlij^*j IjJj AAJj JS ja I £*lj j ^ bl (.Ab^J ( ^pX» v J 

^Jj iaSi aJ ^jJI j JAA 6bJ b (jiAJ^J ^jb ^^ic 

. Ij (b-AA ^ Jo 

ajb jJ 0-^b ^“b iS^ji bljl^ L$bt> ^j^bj5^ jl b 

tSjzf’ (jb® — rtjl)) ♦ cjb jj-bj iaiis |b'l CJjjAb 

j^A jb ^jjl AA~JI bl .((^oIj^ ^lojb jJ> (jjAS^I iS' C—«l 
.CJ-vtJI jl j ly iS^ji J-* l_^A^ AjL^o a5C)u C-«^b 


r a \ 



Jte*- 5 3 J^3^ Jlj L)lj~r* *»■ 4 

jjjl j olt^ij |»l»j a5"~ (J-^jI^ (3-2j oI_^j L* 

c*5jil L ^l«jjUt-< oL^ jl j3 *S~ w^vvJ <jli*cj| ]*^f*^* 

j 1* i_£L5o j ^&I^T oV.iL*j a5”" j>_jj 

lj ^'1 JS4i (jJi olij^yJ j oUJ^ JI 0^»^^5^ J& «J ?p 4 

l-5vj_^-i Jjijj jl AJIaITT L . ^JjLj AjJ»» (^I^J 

. f*> <S3jzi 

6^* ->*? J* J’ J?* <?1 ^*=?“ cfijj drf' ^-e*^ 

Jai j J 4 -oT oAa Li~a Aju Jio A$o T cjj Aj J Ajiw ~3^ lj ^ «Aj j I 
/yt 3 ji iaAJ ((oJa LLau j ((«Aj Aa» ^A LLa .AjiAjvftj jLjm ( JjJ* AX9 
i_jA»c^* ^A (jlLAJ-J AJjJ I A.S' f A>jIA 3 j j& A^a j I jjlia L* 

(Jo^J c~j«ilj <-£j ^5^ _ja l*>P~*-* ja jjjl 4)1 aSL_^J 
J <-£*2 oT ‘■A-JAjf*-j-a j A J a-ib jlj3 Aj^a a5~~ 

.AjIaJ 

Aa. 1 , Aa j^i -'^4 ((oAA LLa» floAjAj)) |^jA iLa j&'ji o-Li*j 

a^a 4 L! (jAJu lj eAaAa aJjI ©Aa L««. -a Uj^ •XjjISjIw U 4»»> T 

3^7^ b jatA eAA ULa <l)_J-^j j! I^jj (JaLajV (^jU*v 4 jjiiJ jjJI 

a5”~ A_^*i*-a ijl jl ^iL l^-il ;_jjljLa ol^*j li’ j «Aaj . p^ilA-aJ 

LaAjAa Jsaljj jgCjcl Aj L-gl lj Lib a Jo —\J -J-^ 1^ 

oL^ U j <»X^j lj Jajljj L 

(jjjvLo «I^«A 41 3 "* j 3 4 fji I £ I L<l # p»oj5”” 4 -jI oj4 

A^.j Lj lj pA Lt ^ <—>ji» JI . J>jJ AJAIIjA j J> 

LjIj a5^ aL«,j (jl-^j Iaj3LJ 33** 

d«AAU*-a — oAjAj)) J-IT 04rf .AilaAj^ (JAijL^i >U t_Jy«-a 

JI 4«Jj . Jo La <*J V L> jJj-a^S J I* > j^Aa O^AA La i ^ 

Jj^jJ Jj.^ L?l^ «AjAj jl tjjc* (3^^ Ol_^~~® a3^” iJ»-i.-'I 

.■>jjf 

: ji j4 uiy ^y** <-Tijji j au^ jjai ja 


r ay 



AjjPcJ > (J-> |» J Q- J .i -> o Jo Jo 

t 


• JoL* j J yjj Ojyyao j oJ*i y «Juje~> <ojb (J^i 




I t 


6 Jo Jo 

i’t 


(_£y«o 4TT U Li d|«ol)) u^ojoo (_jly ly*ijb aG£ (3Lo«Xo 

. I^i J-“ (JjL-^ <j3 

, jjj5C~i j IcT (Jy*y L lj jy*. oL-Lj (jlobc^yj 

ly jl c~**^ei oLa j! aS~ <jj*LI JojVslc Jot^lo (jbj J& jj-jy^l jJ 
aS' .LiLo £&~jy aj j*J jl AoJj yb J £J, j*“ (jP£ 

• ^ J_)-b **o Jyj__. AXJiy i y Jo>. yo I I yy 

Job aS' ^JiUg' Jjjbj~»* (jblj^XjyJ dfJj~ij9 jl yo 

LI ,Cm>io jjjio [ y\pzJu\ yiy^l L^ax L^ I (j_$Jo j LI 
*—£jy 3 yij^-jl , Joj I Jo j j^a ULx JjLw Ia (J_y»y 

yb LI (^jL oL^ b <_£jb (^Ly^ ojlil jl c—LjLt y\*~> 

jl ,jiyi [«*L G$jS~ Jjyi«o OLa ^yjl , t^lojb _^iij *»iai» jl jb 
JJ C«J (Sjij^ J ^rrj J - 5 «—5 lj J A^y 

.J-iL^ JoyTyb <_£ly *jjf Js^i 

j jbbiXjyJ ^aLL j JfcsLil <^ijj^T j 3 = -(j^y 

jUbiJoyJ . jj Li~~o Qy ^'^J yy*~^t~* b jj^. Ijlf-bl i?Lojl 

j I ',"-‘-j' ijL^L jl JjL Lul (jby lo^> aS~~ y jjoLa 

0 ;A <j_jJj lyj < Jo J j^r* JI js} Jo lib L^ ^jISLa —o.-J'T'' yj~” I 

, JoJ^Lj l^o I jJ Syyy -i yy.^c-jli Loyj J^yj< ^yb Lx.il 

^ojL.lo oly».U ol^a. (Oo’ISLo (jbj jl OjLc t_^o (j"^b_p y <^ly 
jX~jbj . jjji< (jl Oj-^J pAjJ lyl **-Jjl (jLxi.L 

L«l Jiii l_yS^ I <jJ^^~j lyLo' b jL«, j (jlJo (jUbt-5soyJ 

.cjLI t 5 y^oJ (jbj L j ^J^jl f^jj JolTlJj- oL^ _Mi jl j 
(_$jjx*«j jLxLL j <uLx*J «b^" ijj-i.oI ojoj (jbj ^1 jr *I j>»Jj yj 
b Jj-i yt* .JJ^-i (yyoL lj <S LjyX5^|jy (jl 


TAT 



(CjO «Aj ( ( Ajl_i)) 0>jb«^. £ 'y~S A-*3» ji ^J.i! J Jktljp 

jUol (jAj I j A ASyJ Ojj A* jjj». O—A jl (^jjja. Oj^y? ^AjA 

. ACil^y ljLbjI aL—jj 

• Aj I A^»Jjj Ai Lw Aj ^iiys liia. O'—I j^Oa. 

I^J I <jf I_ja Alf”” O—I O—*3l_J y_$Ci —i aj_j—b Cyayi 

. 1 '*- ‘‘"^ ^ (j b ijl^Oa Oj V A L**j t—5b£o 

aS^ o—l ,_J|$bl j ^> a Lo < La Jj^y bi I^j5~” t-jColyb 

jj^Ija. OZjS' ^ j^Jbj j l)aIa ^yPy ((jAibbJ 
, Aj L—-* jjSba^ !j ^«J I 

^J ^ a 5" AJ. " —A Ob#» ( Ajj I A j Iji j b5””~ aJ jjj-lb^ cju^ju _j 3 

Q««<fcO'..i (_J>itfl ly~a. jA Ifjl Lit . Ajob &Hy I^C—I Aj Ij __ (_Jac 

«^«J I £ypy*)) (£ Ub |» j r '{-i-'‘ a 5" O—J I jA *_-Jia_o . AAOb-v« ^k—J» 
j^IajUa O—jA .-bl_^oA^o ^OA> j&Ji «AJL*j K^jUjl_j5^” t_£bi|Sb>)) j 
J ««^J-^B <(|«jA# J «£>*» *«0&J» J ((Olya^PE^)) (5lA|»j^X» a5^ 

, Jj^ojX; ^OAi «0A_^J ^j^lyaj ]) j ( ( 0*~«)) f((^Mj Aj) J « JbOa.| w idaAA Ubij) 

(5^-i cuT, “ UjAi IjIpol Jl <Ao5j—j (J^£ Ij ^£jA5vj VJT 

<j|jj Ajb a5~" O—I L^OjI . A_>5^ <-jb yo ijl_^OJ ^Jju 

p-fcbL* A^ O-ijj^ o—l ^Oa. (iSJj^ obJI Job bJl b iijS~ OaU 

. <Jj j' b5J»a. 

^/a. jl .O—Ob jb jl jl J&i jl j^A y^. jbb U jby L> *1J 

Ij ^UiOj • c~ib 0 bo ,jOf> (Jax^< jl Ij i_ ijj jgj| J ^‘.j^ > 

yyM 4 O—'I (Jjj—y ^ -s 9 1 ^“^-^1 J ^-j| jl I f*A)jL—J 

^Xft l_^jj O— 5jj ((>5jl^ ‘‘^^■3 l*b».|) (__5 Lc- 01 • JUU 

P$J~* ■*»«-&)) LI .0—1 <Jjj J»A jb [{Ow>j lAa-u ijl oJbc^i J 

.0—1 —1 ((AA) I Aj_J La. f ^_y AaA)) (jl i aJ l^jj 0—1 (J AlOi ((A)^~{k— 

AOj ija. jA Ij (j A~0 Aj I Ajj^ilA Aj b jAy 0*0 (J-*^ 

.0—1 <AlA Uj AiiaJ j^ iaii o^~i> A^” iSj^-i ^ ^IAjCO.1 jA y}il olA 
Ajb (C o p*-sA Iaj i^Lb tj£jyt y Axl_ji £y*y* I j^-bl (^IjJ 

_bb _J_AJ I j I . Aj IoA^T" jjy l >tS" j I Ij-oT A S 5 S' ^_^j». jjio 

l»^~o IaA*j AS"" j^>AO IbiT ^jj’Li jfiti b O-i^b j ( ^jVji’ |0^- b 

^jjl jl I jAz^t j ^y*- iS^jAci ijl IjJj . AOjkl— jjJoO Ij ((^y*j I p-ypy»)) 
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jbj b !j <jT iaA» J y ^jA CjLj jfitj 

a^%. j (Jx»^ L 5 Ij ^) ji LvjJiv aS' iS)y^ 

. L ojlj I U*j 

•j^tjT u *bj5b L^yo ytol^T~ j! U {JyS' (_aj^j-io 

(jT Oj^T~l j> I 3 .AiSC^ ^JjUai' jS^ i e-illT" jLM j.} 

(_j Lo-Aj ' 1 1 ~b^> Ui u ^ji jf^ 

. d2~»«l oJ>_j^~J -LjoAi I 

oi^ jb b U» y^«w,o Jdd —j Ij yUJl yf u5Cj^j a; b jj 

i J?3 aS~ C*<J yl jJ u-jJa^ (jb^ j.5 y^~< ‘-^b ^t 

A^sjiib al^.-»»U «!^». a.,,C*»I ‘-^■J ijjl — /*jl» ; ^J^r* L» 

.(^jUi ^Uj *bLdi 3 lXj^J yj J j~t j -U. Jl cSjjb^j 
Aljf jA l y^> aS' o~J ^>3f^> ((^s 2 *-)) 

, 3 ji 3 j (jT b ol_^».lj el^js. ^j^? . < £z**Jr> (jj-^ 

(jl (C—l £"*U* J C5**"^ j b-**J jT *b5~~ l»aT Jl j 

j 4 juJju Jjb j&j! j dU*~J jj JiL (Sijtj (Jjb»j 4 lf-b" 

, tjl Ll» ^A l_S_j 

0_j»b a5~” il'niil ybA ij.‘-a«8 , ». (c^axvI aS~ j^Ijj l«A 

3 L* .r^l ^a a5C»T ^ ja.j b) ,c*«*a 3 ^L*a L *j 

<-jj (^ly . (-AiX—A ^y~£- C «AAa. yJ U (J*lJ^A 

iU^frl (^3~a. Aj l_^j <c—«J jJi ^yu^yb' (j-^- 

aj ^a U-Lt Aaa ^ 4 -Aj I ,i^5^2j4j s «3 (j ■," ~~ ^ b> 

Oa-i». (j-jaJb *~5j^ Ij jaS- j*LJ *iM J Jij L jUlfil ^jjl 

yU*A.?j j yu.lj (^.ij*s C^aJU. OjcjJ? j*» y ia2i Jj La£ 

• aS~ jjsjZa-* (jUli >^ijiS^\ ,j3 j.z ~ .* l-y Jl *S 

iSi<£j lyT U aS~ cu«I ^_yc £ ^•‘ ‘ ' j'* j I c~4~J> oT — t^js* cii b - 

l$^IjxI j oLasIj ySj^A j 

ajb U <>^m! ^Ub yX».yb _j OvuoA. 1 lA«l^l**r^ Aijj*^j L* aS~ 

. _^* (jT 

L» Jl ,CU*vOjl»bb U 3 (jljj-l J b-»*J jy*- - —aJ^AA 

*2 C«^.l «XjT C—*Jj -b ^jo^v-J ej\i‘*4 ^JU*A 

d^A^A^)) aS~ Mtai-bsoj ) £ 3 ** A^j ^ f_Cj^*4»>o b jf I b 

?w-«l Ad5b>_4 aJai~» aZ&j (o y I aS~ ^iia^u L* I jp ^ 


TA# 






J" 


j S" — l* j*^-^ £^>j- 


[j-ijj i$bj (J^jn tjr^'j^' t" y. ^ £*>*■* 

j oxsA>. *5^’ : <job-* (j" 


.LI 


r* 


Lb ,,jb_i ^jXa.L 


(jljji ji i»l Jau . 0^*4 Ij (jLS^Jj j , ,,o_jjb' j cJIa* t^^SyS 

<_£j (j_^a. jl ,c~*«j_)~v 0L*4 d)Lj_jj t£^Ac-l Aa. 

JjLw* J Jo'lj Jiw) £ r>'T ^biT b ^ tSLjjj ^Ij 

aLi* jl j\y ^^LLjl ^jj-* ^il^JLyj 4 Ij ,j*»j4-j_^-*La 

Jju^J I ^ *? C-^^-.?~ Lj [* j L**j * *4j» 

LI j cAft&ety O^l-b £jL 

Aj _$ I * iU». LfJ L-J ^j A**~j L J I J««A j ^ Is a 5~~ >Lt^jL 

(Sy*** ^*bjj f 0j J-~* ur'-tt'-*- 4 Lr^i J t5^3=?- 

a^Ls l f £j L-ii Lj <^-*.*1 4 ^*1 

♦ JI ^_j 5 ^ £b»b ‘■•i) J I U» 

A»a ji Ij J£a> (_^Aj^*j / *^»_$ jjjI (a« 3.U) p-wJJljj 

.JjUa-Lw^ Ol 4 J -bJ«v«^»b» ,-^-4r«-f~b»> jb-il 

jl J ijb jly ^Tljjl tsljj ji i^.a.S^.)) jL«4 04-UA AXa5o 

J_jLjI J^A AAw^As . ((C-'r- <‘»1 ^ L 4 )I^Lj*J oU^ 4 [>* I 

c^t.1 fijS' 5 4 L)b~«*J wU' 4 AjcjT J^J) • 


,((JiL 

J*/Ij (m^ wja . |L 4 cJl^'i O^b £«b iS^ji “L^ 3 * t^'-^ J |*a L 

I^a L rob*-4 AbOta AiiL t 4 )L^xj , ,“—^ o^^Ll oL& L 

a«a 4 , o^A^*L jLo isUJI ‘^Ss^S^i 4-jI 

JjjLI^ oI“4j^j 4 bt>(_b^i c*»^Lj 4 * ^4'oLT L Ljjil 
._cjII j o^L jl ^jLj <jij a 5^ 
ijj^a — |L'I a 5"” AaX ^ -1 Ajlflj^. (_£4JLU 4 

Ia LI jl A S' (J^uJI ^LjjL (CmhO JjSs~* aT^ (^■^ , 

AJ Lj^I jl aT J[^jj&\ J '._ i.-.r i *■ i I o £ I flAw A^a. L 

|^A L I fial_yL» i_^«a.l,n j (j>i-J O—J ^ < «Li4^^* J •XSjLyi J^ji 

iSii ij*. o-u.! >Sj^ — f*j*l a5~~ p~S~ tJlj^cl -b 4 
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lS'ji 0 IJ 4 ojJj aS - " c«*«l l£Ia «-b-b. oJ.* 

jl aS~ - 02 b 4x«£b ^£1 a «S>lijbjT ji aj 

^R-b? eXX 4a Ueil ±S~ J-jLo l j~ou <-jj J aJIXm.1 0^^ 

(_£LA 3 ^lAa^'JOO — 4 ^. IJL* j J lx»- X ' ^ Jj b J 1^9 ArJ 1 ^ 2 ^ 

1^-Aj 4j l^l (_^ljj jl 4b”" i^S""” XA aJjb li —1 3 (** J ^ 

jm L>ejT jJ 45~” ^A Ubt-5b 'j3 i^Pei a53j Jo^ Ij eA_> Jj 

L*g oL^ Jl^a.1 j ^bjl jjjI ji .OaI4jI t^ylaj bl_j~r‘* J 

((aaJ^wi i^'Jji ^ 4 — ~ b lx. w .a bl-^r* lj IpcXj I jJ 

•il*XXfcl ji A^j , 33^ l*-£ Aj b X y-t 4a>.^j l t*?‘3~* -1®** 

, Li «•«»««' (£**». I 

L_Soj b i 9yeZt. Ix« J JJA -A—j . "..„ii 1j ^b>A >Umw 45Cjl9 _$ L$'' 3> 

4j^^pc-A L*.t« ^A j b { -ao5>1—» «-Xa Li —j bI (5jj b jj *!»*•*• 

Abjj^kiLA) l^jT bjj^ jl Ajuil bT aJT” Ia^I J IfjT ^ ^LLjjl 
aL^ L* ?CJ ^ 3xS^ li i»* W *A>J I ^ 0 b I A<— 

fAX-il-if" ^UeJ jUT ^tbfc AiU-i J AXsb 

. 3 jS~ xa 1 y^ci (^ImaI 

^JU oUtjjbjJ J^jjl j* 1 *j (b^t jl aT” ^vaAE-i ^$1^ 

Xyp ^\<Xa lS3J jl ' ^b Ablj I 1 y , Xu aAib^” 

Oj(5b« ^Lw»l b »bbi^j L) j JAJ lyl l—A)I yXi J_y_yi 

pyj ,Jj li bbri j Aa ^ I j (_5j U-j -UIj Iwj 

jJ j jb lj 33PJ}* X XaA jl l^aj ,o-«l 

bl yXi b b 04b JA I^>cj bl * 13 ®'I Oj^ v* 1 -J I 

oJ la. _j3 ^A . Aj Lj i^.' - • i- I a ~yi 1 —aS^ -Lj*^-4 

I ^ 3 ^ b* 1 ^ «o-wl a^>U L^-jT jl JS" a5^ * 13 ^ 

j jy j i «Ao 1 ^A j b XJkS~~ j b lj 00 L, ^ I Au«Lo j^A j 14tn^*&l*« 

(_ 51 aA jjAt t^j* 1 ■— !_/?■ _? AX ^—1 A5^” JjjjLj jX. j*»caL 

0**«l 3_£*-*-* a 5^" b^ t_$lAeJJ J £V?* -J -T 5 ob^^a». b bT 

# 1 x Li 

<J>\y>- ^ J* ba . C~b jj j Lh*J I Ail<^ j ^ 

J o^JJ <[»***■ ? ’ S -^ J J fi—A^* b~* (*J5~^r' a-^Li —1 lj L^-j'T 
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jb lj L jjjt jl j+i Ul rljJI <£jjb (jUxll— 

Atj—> c-j ,j-LI ji , ■ "-•••I aJ-i 4X>. U 4*I (I^lj J^)) aj 

.pj-ijjl ->^1 t£l_rf |*j’t jl U IaJj^5 j foL*ilj 

Ojl-b Jja-j (J^« (jjl (Jj-yl l£^ji J j Uwj aL—j £^Jb aT" UwT jl L»1 

ji Jx*x i ".-in—' /^-wj UT • 4$"^ ^li a L^i^“ ^js^* U k— I 

? 4 C-Imi oJjb Liw ££>bj oU^~j ^j b a 5~” Add Ail j^j’l {^1^ 

ol^j <Sjji (jbbu&jJ aJ^ Lj^Sj fO -<—j (_)[$*« jjjl 

jjb IjiT h-S'&Z j <£ilc £jx* t_£j JijjUU* 

ji J 4jIAs 0»?e*tf> £^AjI U*i A?ejT jA» ’ 

. «! i j~f- £»lj 

£*lj J- «£®ljj^» |•‘Jf®' 4 L^j olj^r* JSwj lj ^1^1 

«^lj J- 5 ') i^O ^ <Sj4* <i£^b s5-bj L5 ^> jJ .caJ t j s *-iU 

aS Lbol^AO AU*v^J L _$ Aj|^?sXj b (jl_^J aS~ ,ijij> 

, 3 jS^ ^J^sU. *jl^J <jl_j^J Ai«£L—» Lj ( - /*l_y k - 4*bl (jl*A 

jl ALJfeT ; A**J O-Sslj-J ijj j*k _j~a*l (^lc-La b ^Xa. 

j! ^jiwrf jUil j (_$Ia 4^J a«5~" As-i^U* ijuijjM lj 

jl aT 0—1 *i_^} (^Uil a£L ui d .S'" £»|j jJ jt (JjJs 

# <Q—I a. Ia X < « I ol jl 

Aj _$ I A X* i t 1 j 4 m < Owj jL«J lj •OuJ^' (jUj L 4$”^ 

^~«jo (_j_J f*ijl^ ^U^cl lAabiwi (^l& 

d^alj 4jjU*w4 6 JJj* I .JiU-w* J 

i-S*"ljil AS" ^SlAaJj-b ojbj^ olo_^ej ^vij‘)> ♦ 0—1 

K? 0— 1 l U-«.o-'M ojljjl 4a.U 40J |^-j-J Jj U 

^yU aj aT” AjUJ oi^^l Jjb ^Lc j! jbJf^oL»Jl L— (Jac 
t_5oJ^i e^ioUjT jl ^ybj— Aj^jb i_5Cj j! ^ j .AO-J Lu^SC; 

J^rT Obli<-5o_)c» Jaii J ,-^V» [*l$^"l ©A^JAj^j J>UXftl ,jj| Ul*—» 

jI j2joI j uii i l (jb^^ -USi lj dlodx (^La|» j^-A-) j oLxilj tS~ 

oU j - U- i ^*yaS- ^ *4—* ijlj VoT 6>»- |jj . ^~**aj' AJbljT (jl^^ 

U>j5j 1^-j I ^ jjj—Ju l^o I L j Ji 

J_jUcJ dUJ U ^Z**1 O j l ) I? ,}^A» jl «*do I ia^-O Aid I («iA I jj». 
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jl jtJjLkU LJ <^*iA J J -aA !' (jb^J». j^ 

Ajja 'I yJ jlAjAj l^JI ,^"L»I A 5 ~ ^wA LL J ^-JLawJ O^ljAl 

Ll <bi-J jj jj-b^»J oL»^>. . pJAjJ _ <? jj3A '*-»■ 

AjlA I^jil il-bcbJ L (J-A^ A^J^Ja flAj-wjl Jkj LJ C-J L ^ I jl 

, Jj Llj A J -b*f~ 4 j <^jSj^yaJ Aj j A U L A^ Ij A^cl I ^b*“ 

.J- b~b (_gI a_ j_~;#> 3 IfcjjiJii -Lf j»j a 5 ^ oL^j 

^^aLL -b^PtJ j^Jt. j^jajUjb {$yi, ^LaJl 

Ij O^^ 3 - O' A3-^ ad-if i) Aoj^ t_ij^». jl i_£L>^a , bjA^j ^jV 

(J^i ArtJ^ (^Lbcj A^jJL. jA (JolA^£~<*J ^ii) jA 

cJCaA^J Ajf*” i "-—I j^C*iT (jt^«A ji . Aj I A j 5 ^--i oAjj jisla. j* 5 b 

a*a (^t^j LI ,c~~gj (Jjb 4 _>L 5 ^ 3 Oj-^ lSj3j-»I 

ojj-A-o ^*Ja ^-a LL ^j I 03*^ a 3 ~ c—wj br“-5j Lj -Lb I 

ij LmJ bA*~*J I3 ^jJ I b Aj b (_£ J L j»^Lu • 0**» I ^gC" (j* 4 ^ I <5 

aj (_jL“3-* La < J^c-* Ia . aa 1l^at j ol j I 3 

(jljh^* (3^*^ <— 5 ~jA Lf-b b*>j <_W^ Aj 3 jL ^La».I <_i;j 

jI <_5^ ul^A «< ■» . I A^ ^ I (A~o^J I j (3<»-> < iS ^ L j^f. b AA A* 

• ^‘-h 'i CS-jy j! li *3' °“ l “^J' 5 l i l - 5 ^- 

|^-mACJ Ij Ij 1 ^ ■ !} . »-» .)) jjJ I ijli A.« Lo A OLvjl Ll 

.ijU lS-V^ »- ) >-' Jl&il AI Aj ^b*J (Ai 5 ^ 

jb'IjijCjJrJ ^gl J>bl jl J CAaJjj jL«J oLJl JjLi’ 

Cjf £r_L9j c)Li^3=* ^’L. (JI^Lil i^^jijC- j i_a »>:a ^jUwaw L-jAx^ 

oU^” b j AXjIIaI g~A b 

b' “biiw, c- 5 Ck 5 ~~ I^jT Aj Oj3^> _,A jj LI fi^J& I^JT ji 

.JAjLj Ij IaoAjJj Jajljj i£j &3 ^j^JjjAai diUi^d jA 

^«ij b' i^j_y»ji J Aj o_bJ j jl L tS' OjjeJj OI 

j I *Ji J 3^L j ^yL |_SL j I Lr Lj <£j.^ i A JT 

AA3»Jt^ ji ijli a 5 w»^AA A U -a U IA cjjiCL ji 

Ij Lj—> 1 oLJS^ b 3 jjS' aJ2aIj aaL Jajl3j Ia <aaS U |^-oA-»L> 

.-u 5 " IAj iAA*tyia ^*3*A Oji ? ba jA Ij L^o i (^L 1 3 ^J L» 

*—jL-b" jl Ia_cj^ 3 e~> , A3'~aj oAjaA (jbj J3^A Ia». I Aa. oLb^ Ll 

4 Aaj L*i jj *oL-^ L^jI A S~ •, “-■■■! j»jV obj j3~*^* i ~3 *bil3J 3 


r a-\ 



pA j AjS*I.X». I* Owl j_jiaO*Jb tUnj ^ 

l^~j I o. .».;•.> i j z*** Ij I J |0»*»* y j ^ L^o I ol^* U 00 L |^- < 

Ll«^( j a 5"~ Owl jLi^wjJ L l^o’ <Jj o .~J j_^^a 

I^T ^ ji jf~ij\j* . Ajjjl-j _p»l» Ij Z) Jak AacitijU' 

i—^Ij^nj j»Uj iXjJ^ a5”” szS~ j& o -» J1 _j O -^ jl LT Jj «aa UL< 

jJj Jaa. ^1 aS' Zji djS' Alia}^ jl ?ijli CwJ ji Ij 

OjjZ5^}\ ( ^w«»l ITI *S~ Q - ..JI jl UT L-*I . JjO~w Aj^Jbj # _^». 

^-aIa* j_^a j* jf-jjlj* uOj j-i 

ia5i ^-A UO £jjl (jj«k pJ*k“ Z) Jaa .^Ji 0 «Oid ^l_/ia»l ((^Jwwlj) j 
, Jj y*~ > apbo gsf*? a 5~” Aa*^J 4--J U 0-5^li *-5o 

Js^’ jl J 0>~O' J Ijjijjj i'jS')JT oLj^ci' j I ^ LfOJ 

2 _ ^ Oo aJ-v^L ^jUjI \jfi~ <—l)La aS~ J LL» O -ww 

a 5~" Owl (^iLf05^~li jl J-* /) a S' Jj ^£ j^il 

. «XA> -Oj j *aw Ij L* oI^^jj 

^ol^Oi <_£j^£i U Ij I (_5lAa-bAj (^JA L«a 

^UjT ofcsx*o jl j kJjy«J ^a Uj ^Ijjjl 

S_^aJ j I Cmujj La «Ja l_^w i_J j ^ 

*S Owl jjil .AjJlik< (^1 AaAj^J Aj’ljJLw-Iji 

AXa^J L< o(^*ljjl J OLj Ij J ji Ij J&Xy* 6J l»- l LkJ 

Lw j}aJ -j {Pj*i Ij J l —*"l 

j^y. j Oj^ \y j £*>’ j^> Owj^ .f*jjl^ old oT 

o i_jJ . -*jj^ ^>?"■>} Ij ^O'l oli/i ^ *y 

^ji^i Jjl» <y^j jl Aa. J l _ y iic ; ^l 1 i>j -UbtJ jl Aa. Ij pj| 

Ij »Uwl COaLi ji olk»0 jjOa. *0 oJ 0^»d .c«i-L. 

c~wl jjSCw Aa» £ I ^ xll^tjw Ijj. 0*O^ Ij 0 8 0 p i ct, k^J»Al 
.^xiLi *^p k5j_jJ_^*-jI JpUbJ jl 

Owl i^y^. jIajJ^ ajIJ (5^05^U ^Lul ji ^y^&* a^oI 

Joseph von Fraunhofer (1787 —1826) * 



AXX-i^J oT A».jX** A*A JL ji LI <^1^ j|^" 

.^“bj J JsW <5^ ^ (_$*£* 1*** S~~l Aj Aa. cSlf-X^U jAia. 

4 [*£^ L-* J lf-^U All liL< ol^lj jj| jyt O.^J l^-jl 

bu»c^ j&M J **ils-» O.Xi U-j-C, ^Js. oLji»^ CJjrb^ 

* Aj Lw4 (J^li 


I (Xr** 


1 *Aj Aj 

l f 


t‘l 

1 Jj-ji 1 


[ oA* LL 


a 5~~ <xAi«l ax* cjA*i (^jAi (JjIaa* ^ b'^yj 1 L <jbj jA 

^jjU’ aT" IpcjI jl . aIa jp~»j jl lj L^~x5 l* (j^*L 

Aj ^>A~i £^«, jJ-L. j*~*lL J AjAa. l£lf-A^lj I^J^S' Oj-k J (JjliX-* 
lj jJjliXw ol^J U- Aij^X) I £jtJ !_^Ii-l ^ytilj 

, AJLttu** lfc^J»l jL*iil 

Jfc£«£l j < '-f'J*V* (\yS~ \i ^*jA QSjZS 

(jiI Ajjtj” jA L , -Uilo ^*a AjL i j ^,.4,1 J|x£»»i jL*»o ^»Ji£ 

«A-w (AjJ Jjl ^j-4^?ejd * (j-^Ai-j cJj^*»o «l^>.Li ol^>- Lf—i^Aj 

. (tg"^ (y 4 

^_j*LL • AjI£& lj y^~* AjA»*~> «^Ia ^jjl L ■x s £j5' LI 

l»x«* y» aj oLj*ti' ^-ij' j _«-*» J -tijb oULLjT ^jlxi aj 

Aj^XjI jl <£AlA*j' ((AijlAi.,) *5^ Ajj jjjl ji jl yj . ^-aLL 

jl J a! y^i lfo| b L)LaI “■ J oijS~ llicl (JLaI Aj Ij i^jjA IL 

j> I axJI Oj-> y, Ailyu^ “SAjI j^IL /> b tH l)T 

<Jl*x>.l ^1 (Jj-* b jl , AAj& yh - j ‘Ail*Lx*il \^£<>ja j^ajI jA 
i£5jji tXjj,-* iXAi^^Lj LI . aI^JL lj <—S^ljjl j bjjj^ aLJJ 

Ol^« j oLj jJi> c~»!£" (Jfil^-a jl t5jL««j a S' aIa jUL 

jJIax«U^ b'L ^ jl j (^Ijb ^ L<lj ♦«*• j 

jl IfjT iXAy*J^^^> J ^»«i Aj b AxJI 

.AibA^I jUL.L.1 ^ aT^ Jt^-Sl oT yjo &tJZ ~* 
b $ J aa 5^U Ly=~**^ oT ^ /j* 

j^XjI jl .JAwib A*l_jiej £++& jliil ^Lt 1 ^-jT b A 


r ^ \ 



h j 1 <_jb*cj \jS*\ oL» lx«.vi^s»,.~U 

•Xb 3^L-J 

x A z.to jS' iy\x j c Uic. j 1 t^y^S' I 

j»L*.V Jo Oj_^*i Ol jl Xjl-Xi X3J-3 ^XOia^ 0 ~*o^a jJaaj Olo. *—SCj 

j Jjjj I U Cl*&j*~* p L> l_^Jj <kXub olj L i_T~I jXl 3 OO^^x-j 
bx^A j c~J *d»jj ^jj jl JLL cSjlj^ jU U o~J 

|j ^^-A LL ul fr C^bJ j J j £JI j& «fj j I Li aS~ -b Lj j»j V 

jX ^JT J JXX^L .i ^j*ajc£~* <^Lx^i £r!_)“bj Ja2> J*5~~ pJ_^J 

pju _yb \S oljl^Jil ^jI ,((. ..jUJ^ jt$o yt 

^i’lJd^J (jLSI jl t-^> _a ^Jjj jX J j ^^^xLxJx 

o.qu-J=> t-5~jX j*a jL ^lAj^. yxy jX ^SojI ;l oliT •iS' xjlx X3»*j 

Sj£L~4 j I j£> lj jjj I -—-be-1 j'jjjX^Lb I . Jj 5***?* j^?*‘' w * Xj I x ol>-* I 

, otXOwjT oxi—S""j j li Li La —iix-».~.L 4j|^)) • aJT” 

jA JXJLa *S~ iXO«I (_j*jJ jL**o ,j* y^JL* — {^ij b oJLSj^ 

ISiaJO j C—l A~Jjl |*X~L» jjjl . Xjl-AJ (Jjl«b‘§o L <jbj <-j)J 

Job l^iI .SjS' Ljuyo jJju i5_P’«xL. b iyl 

tJf.Jjj 1^*. x_^~~ ol*b lj <jt" boJJL j c-ijjjj 

c—l ^*?l3 „Jx5w» ^*1 Lj of jl ^L^L» ^liij j L 

^ . t ? . " * - 1 j jiu La o~^j x f*^" o«9^ » Lj , ) b o I L*^ 
.« pj’!» c5^-*w 

lj ooui>. £c^ty? a^Jj.Oi Jj^?=b * 1> ^" -bx-ilx jLjI L olS^L’ 

^xjIj olj b .j. j! J.~~-. L I^O-i aS~ iyi l^ol i_5L5o JaX_v ijLilJo 

oLv^L*-j (O-J^L-o jl jjjt jJ 4 JO Lj «bj j JJA^j 

. J L$^b AaJ^ iaAS lj 

• >bo»lx^. 0-b^^" *b XO^ 1 J “b"J tS^^iX L)L) 

J-iijLb*/ O-LkJ X ;r ^yS' J X^ (*Tr*V J b j^~f~f“ -? OOX^-o iJ&X* 

, Xj O. *f^*yc~*i X^Oj IjJ^XwI 1^ I-Ob CX^A L 

lj Xu*y+**?z~i OiL^Ao^) * <Xmj \'j9 LaJoX y l —^L~- * 0-0 *0 ' oLj ^*y*» 

^3 (^o5L^J ^»- lj _p. L) 0-S_^jo O^obaJ X>\jyTjy5^ 

b “b b |^A lj <S ~lj xl (^La( SjS (jT^ f* - * •( ! XX_^^w» iyr*J 


r\x 



L)I 3 I l^oT j J Lb L- A$~ L)Sj Lo a 5""* Jo |*_^J Jt ' 4 ) I 

AU«mJ (JCj 3 .1 j L.<tJ {_£Ia OOj^a. JjA. !j i_5C; ")V-j 

0-05” ^O^bO o ol_j~;*J CU«-A^ pj^LL* pi £■ ij-Ul l)W *“5 4 

jjj ji jJiil»A (jlJlijJ wA^=» 4 p~**-d OJ ijl~Jl (S^ji j 

p^' 4 lijj>*l pj'l *5"” Jjl^ 

c5yj^w Ij Ja^ka- OLL 2 a. ^jJji <jiiO ji 

(jUblp^ L j» A5””" Job o-Lc. b)l a «b Ll , 

4 «LiL~*J *--^**’ jjjl L*l ,((?c w »'v ^obil jS^ »uj|jj aS~ xiT 

)6 jJ .c—1 yijj pA u ^ 5 (_j*^ jl oT 

jitf ij jl a 5~" -CSC^, ^*?U. Ojl^ iaii Aj oLJ! 

cjCjj^ 4 ^L—T A^b • ^*jl A—l?c,4 L) J jj^J ^jXa-lo 

jiiij ij ol*ji *s~ o*«i ^'ul*^.i ol^*. *-£> — ^usij. 

jA *XJlot> <jT .-LljJ& j*. jl l-i-Aac-* lyT AabAejjIj |»UJ jjL-— 

l)I-**aI l -5j- i j- 5 ^Jj^jL olyl j oijj iS^j* ^ o4^f- 

J_^Lj 0 .U 1 L-s-vS' oij tXj A5^ (_£*Aj_ya*J ^JUli ^1 .Jjl-A^jW 

i^jyJii jl — (jL*Jl ^j’T i_^*Joj jJ\ y* ji okbTj L ,Jj Ij j~c. 

•Aj Li , jj I .aSC^ L j I I <__£ Iaj L_*w 3 pjJ*£ jj L. _* 

.*Aa-Lw _/^r^ Ij OL-ol _^~i ^a**«3-» jjXwj-jI 

(.OuL pA 4JJJ _^A A»a. | Q^...:5 Aj 4 A5^ 0**4~*J 

Ijlj—A jI^jJCj ^jL IJujI J^AjI i^l j> ,-A-i oL**il 

jl .X*. j??* A. t 'y .-.o A L L*t V »l j^ ^ j) I 

b AjLj j^j'LT <jL.5t*A <^jUo ^IpcXjI AjL Ij ^ olj 

Ij^yd* yyp J p-«>liv 0—1 Jjl J-^ L r ~jT 

0 *JI=*. j^ ^ pA Ij l|jT (^Ljj 6 ^VI j o**^ ly 

Ij IpjT L)4ri J P^Ia. jJjUjX* -^IjJ (0~a*j-jl Ij J ALL*) Job 

x bo I Oj^- ^ r. j& p^A Jj j^ j^Lj jj I t jL O 4j?r 

.JwjI JaI_j.?cJ O—Aj ^j|j^i*4^> 3 

^1x31^5^ uSCJ^Li (^Laoo ^jO—»j jl iajii Uo »»_jUS^ ^%jI o-jI^ 4 

pA Ij Jij 3 ^~"~ I (^1 <X»p JX^» *XOvb AX-44-J l^p j pA Jj Li 3 *X*J ^ ^It S' o& I 

Ij J ^iJ 3 '* ( 3 ^* *^i 1 3 ^"* Olj^jAs*. 3 -* jSlS ^J iais AxJI . -OX b AxLj^iI 

^JXOj l^j 0—1 jjl5 (jljv-^Jy-s ^jL5sj I^Oj 3 ^ibjj! J^^J 


t ^r 



L.<£ OV* «kbi . JjUJ j-La-l IjU ^bj jl ^5*-^*“^ 

^ij^j tj ^1 j pit i_i»j lj $y>- *S~ ^yLi"" -Xix:b 

>-£j&-> J-i J oj-^i bl 

<x-ib »ijS" ^1*^1 lyT (( <_&aT# ^ Lj Ojj-^> jA ji ^‘b'ljf' 

,C~J *-L-i^ (J** Aub. L* ^ i-fJA JU. jA jJ5 jl 



^yb‘1i^^JI All Obbbi J-b» 

ui~<bi A^b a 5~" ^jiJT (gjSjM. jbAjbjl^ j ^JU- 

IJaI jSjm> j»jit jb«$OAjjb J^j ^1 'J> | A^» (Sji Ajbf* JJUj ‘jj 

^{a^jIc***} ^jj^xJU Aj ojj U» xjLj— ^jI ^Jlu JL yn U 

jl j oi/* (jbj £&Jj aj w ^ JL Jj^j »}jU 

jlieXll J «jjU ••AJjli oj^-* <jT 

Y* * *0 L Lj^aj Aj ou>I (jbLi . Jj 4 t» w < cjs^<w> ' -j ^«Jx 

6j*ij AZ»ij ^jjI jJ *— 1 b U wj~~I OmvUaJ I (Jl 

jl c- w i aj ^1jy* . LI«^j «jjL b5**b^j 

lj L LSlj ^j| *«J ^y^UaJ (Sj *I 

.c~*I *^b 

^ ^jji A_j5" *U Aj *JjU» jjJ^iL ji 

L L j -UiailfJ L lj ^L» ^jLI \jjS~" oLLL Aj~" 

.(*»*■> (jbi l^iT ji A^c?cJjU I j£i$ jb Cjj j -voXj I ^JiJ 

. M • 1 J 1 " 


YM 





— lAt#) Wilhelm Conrad Rontgen ■>! yS' 

LT*J J i-A*S~ Ij tS' C—«Ai». jlalitJ)) (Ol*jT jl) ( \ ^ Y f 

j! »U 4 j j flwjl 

. \ \ » Y <JI~ 

(\ a o r — iua) Hendrik Anton Lorentz^j^ j>^T 

(axU jl) (^ ai o — \ \ i r) Pieter Zeeman f(Ad* jl) 

.((Oludjidj aJjAs ^4 ^*dsUjL* jdU' (_£jj oUJbtJ jbtiw ,.,» 

• \\*r Ji« 

(^uJly jl) (\ ao r — \s • a) Henri Beccquerel dJX <£jl* 

‘'A;^ 

. n • i JC- 

jl) (u«y — mm) sir William Ramsay —»lj fLijj j- 

J ^ «jljj^ widT~ jJ^^e})) (jUuJ&l 

Jj-*f J-> V^T 

. ^ ^ ♦ o JL* 

Oa*\Y - Mtv) Philipp Lenard ->jUJ ^ OjsST i^-dd 

A*-£l i£jj ^'llJbeJ ..,), (OUT jl) 

. w n JL, 

-iaoi) sir Joseph John Thomson u>~*j 0*^ *->>. j~ 
oUJ?tJ (^ljr*»J C~-Jtl oI_^jo ...» (olAcJSl j!) (\^$« 

.«U>jlf t5^£3l ojIa* <5jj jl ^^LjT j (Sj*i 

. \\ • A JC 

(^ av ^ - mv) lord Rutherford of Nelson -ijy jjj o-Jjl 

j i5Ju lJ £j liL3»cj ...» (ot^feJI jl) 

, ((T ^ lj j» U . a I 

.\\\\ JC 

— nr*) Marie Sklodowska—Curie <Sjj5" !5Cj^ j&~ lSjC 

j fji*h _r^dc lJJS' ...» («ujl^9 jl) ( \ A *\ V 

.(nJU ^yyaAC ^jj| CiLjT^J J <A~*~d> JfJbeJ J A-4J 

(oUJT jl) (t a *u — iua) Wilhelm Wien 

jdl^S v_id5*" .. 



,\\\i dU 

(OUT jl) (i a — \s ’v •) Max von Laue ** y)J {/ 

9 ({Ly-J bu.j jS j ^ 1 AaAI ^j*i 1^ *4*)j 

,\\\K JU 

() \o/\ — m t v) Max Planck -5oj^J Jylf U 

\S ~ jh[?cl . . .)) ^ tl)L»Jt jl) 

.HH Jl~ 

(OUT jl) (uvt - Hov) Johannes Stark U’jUi! o^ 
^iub lo^laa. j AnX j.> ^Sl wi- X ^Llicj ...» 

.WV \ di~ 

(jUJT jl) (uv^ - Hoo) Albert Einstein o^Jl 

0_^.JU> ^UIpbj *jiy j <S aj jIjLpcj .,,» 

•« Jjiby J 1 

(\ a vv — \ «\ o 1 ) — sir Frederick Soddy y 

jlj^> A«ij Lj ^jUIaj jjioL^ aJ* Ja L?cj ...» (dUdxil jl) 

• I ^ 4 LtWN ^ J J ^jT I ^ IJ 

• HTT dU 

j!) (uac - mr) Niels Bohr j*y «-£» - r* ^Xj 

,oIjuX X _j XI jLj»L jl ULj^cj ...» (tJTjUI.} 

(uvv — Hu) Francis William Aston o>UT ^LLj 
j^zbs- jl (_£.}L>J ,}IAjU (^IfXjAl uiiX ...» (dUdxil jl) 

I b ■X.jj oA^t y?^ I ^olj _^£- 

. (( j»S/»>C>g 5 I At I At \y O Is) 1 

. ^ <\ r r dt« 

-nor) Robert Andrews Millikan ^rjjjAiT cyy 

ijh AjJlX. ...» (l$o_,J) ( \ A ^ A 

• «t/rfb> >'* J 
.m« dl« 

j (dU)T jl) (\aay — \ <\ *u) James Franck 

dUJT jl (\ a a v X^,,) Gustav Hertz jU-jS" 

, ((La jO I b l^-jjj^xjl ^oUcu «AuX" «jlil 


r <u 



. \ \ Y V <Jl» 

(^ a^ y — hu) Arthur Holly Compton JjV^ Jy> jjjjT 
. ®Jo‘l^k _jl ,»Uj aS' (_gyi oiiLoaJ ,,,)) (ijb^l jl) 

Charles Thomson Rees Wilson 0 >-Lj dj^>' >ljU 

a3jj]» ^l-bl ^l»l» ...» (JL—KM j 1 ) (\ a n— hm) 
. (I j l?pi J be*. [* SLft j 1 Jij b olji e\j 

.HT\ JL 

(^ a ^ y -d>^) Louis due de Broglie <sjj j* <Sj^> JjJ 

.n bbO_$_y^!l ^LLicj ...» (a—M^ i jl) 

«IUY JL 

jl) (im a!^) Werner Heisenberg o JjK yjj 

aL«.£* jl J ^jLM^S"""" i_5-1o 5L O-^jjl • .. )> (JUI 

, ((Ojj J-A (J^-) j*y <—LLr” i£\ji Jl 2>ji J K 

.wrr JL 

jl) (uAY-i\ , n) Erwin Schrodinger 

(n*Y -d^*) Paul Dirac o^yy* J >1 J (lAl^ 1 

.\5*j‘l <-?_)_A> l >>ji ^ (*y '-LIT' ...» (JLJKM jl) 

.nn JL 

...» (t£>^J jl) (\a < \y‘ iSjji Cr^ “JjyL 

• Jjj-^S® 

.nr« JL 

J_*M j ( m • • — M o a) Frederic Joliot— ^Jj '-XijiJ olj 
a-JI> jl) (^a^v — mo) Irene Joliot — Curie (Sjjf 

. ((<^0^x5 T .> lj ^ysLt C.a-L J^l^j ...» 

. \ Y'V JL 

— u#a) Clinton Joseph Davisson Jj—>j:> uljjj' (j~^ 
sir George Paget Thomson Jj-L' ^ j (S^J jl) (\ A'A i 
<^AL jT ...» (JL—KM jl) (\A^Y ^>^) 

.tilfJU—jp jl _^50l 

. \\ i o JL> 


r 



£-* (J-yfI l J &S '...»— ( M • ♦ — 1 ^OA) (Ji^b 

o-U^U yj 

.l^ol <JL“ 

tS*jy**, jj^Sj' f( \ \ * Y *b_^*) u 5^U Oj-“*bb 

»ljjL Ufi. { J*~Z J-5 IfbT ...»— (MM -dj^*) 

.«i\*>L>j' 
. \ \ o t dk* 

_>L1» ...» (Ob*J&1) (may — M v») Max Born jj^ L 

jl j*.wAt jleUu J ji ^l.L. 1 oUJbtJ 

•idfj* £ L ~ 

( m * \ ^S~*) Linus Carl Pauling Jjfe" 

J iajljj C~*~b <SJJ ( j£j12 s 2?bj ^1*1?bj ...» (l$o^l) 

,<y\^+£~j* i (jlwibL. l^T 

.Mo* (JL- 

...» (^^0 (mm -d>^) W. E. Lamb c_~J 

, djj-L* *— <u!p j l fco«L. L a5^ j! i AilS^ ^L>Liej 

...» (fc^l jl) (mm *d>^>) P. Kush jijS' l^j 

....((Oj^^il (jL-. jfeS.5 (jns" 

. M 0 A Jl~ 

(ia^o-myi) Igor Ievguenievitch Tamm pb ^yf y j_*C>l 
Pavel Alexandrovitch Tcherenkov ^jjjOJLXJT Jjb j 

Ilia Mikhailovitch Frank Lb I j ( m • i jJ >^) 

^.■py > \~iiiS' ...» ( <SJ)y* 1 j I a-* y>) ( M * a *d y*) 

. ( ( cJ_/l 
. Ml i JL- 

jJj^.) Nicolai Guenadevitch Bassov >_i~b ^j^bf (5^5CJ 
jJyu) A. M. Prokhorov j jJUXlT j ( m r r 

Ch. H. Townes yy& jJjb* ‘((SJjyZ -sbb'l j 1 j* y) (mm 
jjjIj A^ij oliipj JoX *j ...» (i&j-J jl) (mm -d_^u) 
6-mS ~cujjii Li ^ La -UAj *c5~~ tj* bJ 

.A) ijS' Uj^J J Iaj^* jy£M o 1 « «,. * o 













J <> ^jSe- oi~^o 3 U^aL. O Jj 

O’ Lpjj O J [*^ O' <jlf-»- (^oit *J&~* JUS^ 


.fU^.T o j ^ 


• Jtj AXa^ OjI >»• o ki-sw i_£j O^f* J - 5 (jlilji-^j^J Jl 

jylj o—I <6UJI Off- { J**j*$ p^~~“ OW C?brf 

.(ij^JIjo Ij ^Lilj^ *0^1*^ 3 

a5oT I ..JjlJj iX)^ r* 1 ^ <^1*0-^* jlfJ»l 6^?’ 

Olya-X*:^ C~fl^r» <0—1_pe~t ^tS^’l ^ jSo If- Jl Ij ^~*J 

ljlJ.i «-^jT U’ J-A-b £*■} Ij olji |»l-oo 6i>J 3 JI^T 
a^a pU <S 3 j^ 3 JL5o UoUxaI a *./I ,p£' Ju^. 

(5j^” i>Lxa.l OjIjJ ^a ^s. I^ol <ua L <o—l oli*. J wft!^ 
(J^» (Jl— V • * Oy?* J«-> JJ^I (^rr**^ ^-““1^ ^brf Ij Oj^o j^-Jj 

j*~> ufj- L^lj J- 5 (*A OjS jljl_)A ^5“*- J~i j^"l» ; I iJ^U 9 

Oot^Ja Jl pA jjj-*l jl O—i JUiC ofc>oT 

O* »jJ 45 *""" LfcOi -? ^JjW 1 *^ J ^ J - " 

,,,! o-l «J~—j oL» I-j aj AjLdi ^yi^j’ j 

ji aT ^ jl l_-*a Ij kJC (mi - \ r m ) ^ j ? 3 ) 

Jl (JJ> ^V - ?* <-£^®' «l5w-il^ jl j-i Jjji-tw^T 

bcjl j} ^jAX; ^a ( _ r -- j ^ AzJ'S ^^w—U' jl j}y 

J>jb ^f>J Xj)j £>l» jl^o* <Oa£^ (*f^ °b J- ^» ; jl 

«Ju VJT jjjljiC— O—*-_)J J 6 ±ji ">W Jl i-5o j oK«a |^=*-l_>* 

(Jj LxcI 3 ijjii ♦ Ji Jjj'jlo oJjjj jlf^ 1 C—*^> •>_/»■ 

e^Vb J < ^OUsl^J (5lA«^j' A>Ua <oblt Olj' <»JiJI^Uj 

9 (((^-^^•^^>1 k-jlxj _^J c)l^^ 


r • \ 




\ v j -uU ^yLjj ob**i jf‘jj oLJjJ 

. AX~3i! 3 o&o (J I Aij j 3 Ij (Sj (J L* 

OUm^^X^I _J ^*A A* (Jjyal ptxlA ajj3 ^jjl 

(jljiw — ^JjJj J djLfJI Oaj **g fe ijb^A J Aa*JJ b 

<jl-b Li' Lyivj^ d-»»- A I J ^^Ll J y^»-l LjiJ^ 

^X». . JLU..lk^ U«Li C~**5^L. Jp. b Ia^_jIj A**j AjI^ 

aJj j b.3 ^ £)3jr* (_£lf~iX}j I AS" 3 I 3 AJ 

^*Xc di Lt^)Ms! Aj Ij 3^^. (_£ b ( ^-o 3 QI 3 U.XC 1 (^£3_J^J l-^~*_v i-Ajj AA IjAU 
.Aj 3_^ bljjC (jjL>A>3 Aj*)L»lfc oLj^yPej’ J 3^"" jlA^ lj 

Ij ^a> *0 ^. »«* L~* l^—wjj I /jjjj \ij^i, Aa Li 3__^>- Lj 

pb Oj A? .iXAwt j*i* A$ Ja5» J 3^J j-wJ jUil J 3 IaX£ I Aj b y 

*S~ *Ji (A* 'j ^ Jac. ^>>AXit$ j {yy v ^j ^ 

, 3_^5”~ u-ii-J b «^**bj O^ J <-^**b d~**3 oLj fC-iS-i Ij (*^ 

(Ji* _J ^*i-£ jjS_$j Ax5"~ Aj IjiS'l ui *j « j jjAl iaJ 1 j-*i j3 LI 

.JjjjT _^aXj -UjIj-jJ lyT jjJo j X>J-b «)jjj j Aj^^J ^ jT OjA» 

t>rf a5^ c~*~J fy*-* J ^LJ 3 ^jj pU «jb j3 yiob jjXA 

i*^ *^j o#»!y jl /\ <W b <^j (JT isy^ 

3_ja. J L A ft.>*. >. 0*5JL*3 A_^ r *A <[*-*ib AX-llJo ^A 

^i*A» j |»li-» U Lj jjjl .J-iL^ t—>JL. oT i w /’l>- {£\^SjH 

,^bj3 jZf~i j£j JUb j3 Ij ^JlxJljj^ OCj'UL 


lT->J lA^ 1 ^ 
jl»T Jail J J^jlo^y^ b 0L«.b jlj3l y<jb L 


l;T 


jl (^bli j 

ydxj Aj ")} 3o3 L. J U-iT u ( Oj-^j j 13 J UX»> I J 3 ly 

■Aj Ia3 lx<> 3 1 bL-U J Li b_^J j^Xf^ 13 A».*». '» ■ j y .-LU «j~* 

a«a jl a^Ij <.Adt.A L oLx>«Lj 6Lj i?LJ jl I^-Xj aJ a 5"”” 
^1 >^-l (jLLi_jj Ij jbjj .Jj y t ~. * a3 yS, L (J">L*I yX ^Ijj -bbeJ jl 

US? J- 5 *j J J- 5 ^ ‘ S*- 4 J* 5 ^ 0-' ^ -Ajbj5^ 

J ^l>AjX»»l Ajl^ y Iaj yiS' jjjl |.lo A^il <^l_^ -Aj Li fA*l 3_j^jJ 


r »t 



ijrf- J i A5~* .Oj.>^j J~~* jji OjL;-j jl Ajlj^5*j_^5”" iJOsAO 

wjL^x- <aJ^jIc .i_ja-j j[>LI 

jIOjOj. Ci«Jj_j^«*4^' aT" iji t ji jlpo* j li ji j 4 (,£I^j 

l tjj^M A5 Cm «t «^1*^ . 4 ^jJT« Oj I I^J I > j»J V AlJ I , 

fjll«4 J-i £>1 -L^f“j 4 . OjJ C&^j} C-a-^-j J j[}” Ji L)T 

o*i !-u Ajtalji Ja Jo Li <_>|$LI 6T J\ j j a 5~^ o^T 

(^U ^JJ f^U-Aiki ,c*j£ pic ^JiLj ^‘U^Ll Aj 0?**^* ^ a5~~ 

a^k-Qj IfJI i_5C*5o OjUaltj a5~^ 0*1 jIOjOj ^«1c 

.joju La i j 

ji jL«Sl |»1 a4 (.^I^j If—i^J aL*1*« i_£j jjyi jc 

<J>*“*i L_aL^ -* jV^ - J-* (*t^ jiff*- 

J> Ljjii , c~> L» lj uo-jw k aj^jIc l— 5 j ^ Lu a5~^ 

,ilo~* J^oiJ j oNl_J*« a~{>j tj— ao^ jyi U>ai 

«jbjJ J&if _j i±»aeJ a£L jUxJI (Jjli la5i Aj l^Jft«b ^| 

J*^*m _$ OjJ Oj^i l »0y. , * ?' > jla*U Cj_) j J p-fc LpO I 

, (_-*A JI 

ji \ t j_>* oO«i 4*a»jj o4j A$ aT~ ^oJil oUJtj* 

jl£~j aS' J lk~j Ojy (^bjjl (jUj jT ji ^SCJ .cJb o^^-i bjjl 
OlaJU' <iOX..aa. A^Lj AJ L c—il^ (j-i7^jj4 *4 colt 

Oct yi J| (j£l A£-y+J*-4 Ai&j 4 aS^ 

C^L~> 0*Sj COCj-*o (♦■? e> ‘ Jaia- ji Ojb A S' 0*1 ^aLj 

^jjlk*«j Ojji jS3l (^U gj.Slz**. b Ijlf-iT J-il* j^-i* J 

.oijL, jjjs t_>~* 

.OblO^ \ t ^ Y J ^ £-br*l u^* L 5^ b lj Ja-~3 OjJ* ^Ijl ^ J**-* 

JL. ^Lo \ f Oji jT ( 5 1 ji <Sj££* L 3-j 

Jj 5j< aL» L , jl *■-^4J jlkl*« otij jjj t Y o * 

U U I 00 *vL -*A |*J V AxJ 1 . Ji $ji J} _ y LSijjii 

Frederic II Hohensiaufen * 
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Ax*ib^j a 5~" jjjl jt LI j^a 

j^ u ^jr* cj^SL.^ j &S~~ i Ijpcj jl ^ »— SL~ 03 *^ 

<-»jjU' ^Lt j3 <J~»*Aj 3b (£jj w j if l)j_^> 

• L~* L*oj b L«j Ij ej j3 ^jj I 

Ci£ <3 j- 4 j yjj-i Xij ^ly jl o~*L 4 ujjl 

Ij |*b j» U L Jj«j a5~~ Ij L»«b (_rL b (_£Ia a^jL»-^»« (j^S _j3 ^I> 

,j/ ,U.I c~$b jl J ^ Li£ i ^ ^jy *s“ 4 ~jy £^jkj ol l 3 


(3-u*^j t5l_^ y'A* jl 

^ ±j~* j i 

jj < je-Lj 

(jj-> J-> 

^luul t3jAo (j l 

^"Aic (3bx».L, 

^s ji l j-‘— 

bf *i tr/ 

j3 ^ y>~ 

JUT 

j i a 5^ (J_^?ri 

jjl .^b ^j 

Lf^' L5^ J - 

) ol^3t*^i A> 

u ufJI ^ 

^ L^'» ^ 

i—iL5^" s^L. 

c- l_^i.l b <Ouib yl^>-il 


. o>i b j ULJ1 

i*< j Lb* 1 

I* 1 "' 0* J* 

■>J; «yLvil 


jIjT J ^-^Lu jLi j' (3^J dj*^' ud c-aL j Jv»1 


l#Lj‘ b IaL«-j^ ,2y jl AJLj ^jjlib Aj ^jlkwj ojy oblixl jl 
AjL*w *S~ Ij (_$! aL/As ,vjjj cOLLJ b lDIa*j (Jj l —j 

«bjj3 j! Jj C~^l AjLJi _Jij AiaiJ jl A_S~~ C~vA Ji3^ 

j3 Ajf <£jj3 

3_^»j y^ oLw^joo (_-~x5””j3. c~»«I oJm, c—j i_^xlT~ 

, ((J»3jb AX-xl 3 

f^jlA^j jL5~” aLJ^ yljj^ ^m-L* COLLj yi 

Aj jlfJol i^L*J Jaii Ijjl a 5"~ 33^^~v y-“JJ «I^>T 

(jL> 3 j£" <JL> JL, -Us> iSj £9 jj-if* jl .-b-ui^5 ©bbb t^L 

.*Ji e-LL oljb=-> J Sy oSj^r ^lb ( W • \ — \ i 1 f ) ^Ijy^ 

Li 4y^ a5"~ aj 3bXn,l b (jL>3jb"" jLj (31 j3 LI 

^Lt iS~ (jlj-**^ Ij yJ (3 La aLJS" LI . ^jS' -UjU IjjT 
•b ^dl b iais Ij J& *^5 j>lfr~u L o djS' ^4 a^w 

o^-L> w—j^ .^jl Jab j^~L (Jic j Aj^ei' 

,Aj Ij _^l IjJs^«j L^g' l)Ij Ia5Cz-j-L^- 

4 "j ^lyl aj c.»J ®j4^j j f ,io yi 

^Ci A^Ji j 3 .cLbS^ jU.T ^ilSL* ■Aj^^j' j *»^£ (jljj^ j *A,i 

aXsjI j 3 Jl^ jl jycu ^Lt^.1 A^Ljl ji * Aj $jS* 


19-1500 
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j (AxS^ iSjif J li* .^a \j*S jl j3li u5~jj3l 

, Jj »Li (jrr^ 5 lT*^ 3^ i5 ^^f>J CZoi-jia. J ^ 
j^3A _5 3_^4 433j C3«.m 3 jl ^aA-* »$i I <Uaij 45" 3 jj Ij_j 3 (jil 

f J>A£ ^ L5" >%Xa a jLx«<) I j oj^)Vc . ^ jj ^ La.3£ I 

t_~AJU 3433 L Cm 3 (C:~5«S a. 4j ^Tljil jl Ljj i—S o <5 iAjw*! 

aJjsj ^Jjf j 3j*? (3** 45" *ji £--J‘^ i - ,0>«l 435)3j| 

, 3j 13 ^CJj) yrw oIa Lcii jl ' "—' I^3~-t 45"*” 3jjl Ia (jmJj 

V?\5’‘ 3 oUjifcj J_^>l j&" 

43^5" jIa! _«<^L*^ a jix ^_L_j l3_o jl ^j5 Lj-i-U Ij 33^3" l^oi [ ^j33.5' 

((OpUsS tertium» *y- *JUj j* Gj& if o>' jJ 

eS I Oj J S j) 45" 3j 1 3 3 3f-J ^ 3 *■} j*** i) * 

«3Uz*«l tjljj^rrf 1^51 jl . •Vjl-V s *j Ij 3_^a. 3 ^*-*^*“! <5j1_$-< 3 *•‘■ 8 * 

4aA jl j) ji oLj y*2 |» V^bS I j3 Ojl^ ... jl.XU5Jl3 4j A355 j 
, ,.C*«I ajLJImU jLa j»Ic ^1 j oiy Ia_>3Aj ij’i^ i^if-dub 
3^k ^Ia j3 Ij oL^Ljj U 45" xjl^j UjL AjuJ^Ki I 53 I 

03^i jl Ij 4Ja.<*jiM .. .3^$ ^aI_^ j^J Jj'li j|$o 

.«■>!•> 6I>^5 Zji jlT J 4j^ei' Jj^i* jl 6>*jT 

(^UIa olj^ \ i i • Jl" j- 5 (_^lj>^ 

j! 4^cjT aUS 4T ijS' jlj*4»l 4 J|_ ; «^m tl>T jji’ j dj^L* 

Jj L (_^JJ O Lj J^>tj' ■aJ^' j 3 3C3-j’ 3 -UI L Aj L 3 y^-4 e5^ 3 
,$j~> (‘^jl jjljJ t jX*il3 0-»3 j3 L 

{j>j*- |»Ujl **55^1 U .c-s^5\r» <yijj olo’l 

O Ji j3 ^3- i_5Jjo«_a 3^J 433^” j l_^3 <jK»A a3 La3»J 3j jM j^A 3 O^J jl 
4L«jJ 45 Co 03|*lft!l Ac-|S^ (^Jj oLm,Ucm jlT U.4*A j 3 ^ "\ 

• ^ -H (J^ 3 ^ L5jJ^r*l 453a. jl 45" C^Sj^-y4 Oj_^ 

jl Ij 4A3eJj U 45" C3 mvI «J43 (Jj-*-*-* j^ ) aX > I 

4Uir __^SJk-Jis" |^A LU3 m ^vaA ,xjS~ j Lc-T ^^5 J ^LilT 

5>'^5 J ^^^jl^ jldS” 3 Uj Ij ^ ( 1 o 1 i - n i T ) 


Galileo Galilee * 
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.cJI tfjai yj j\jf lj ^(niT — ^vyv) 

Jj*.|j pic jJ Obi O^y 

■ij^a O^r* <“b J_jo*. ^X». <JiJj^l»«J _j-Jj l^iI J 

(^gjLL.»■»»>jjj' L»l , -'jX r )U rr » AjLvli lyl (jljj^ Ot l^j 

ur"Jj l Sji3 *3*- 6I>=~* ^ c—1 c5^5C • C~J fjjj cSb'-* 

3 jtj** ** b (A® j ' 5 j ^ 

.-u^j o/' ^_ij' Oj& j*-jj 


pjle J^jf" Cjjlc (Ij^lfr)) J ((jjjUI^D j*~A U-a Oj5l*& Aj jJ&l L) 

iSjiJ ->_A* J c~aL ^ jf (5>f 0 I■> j' *5~~ 

C«J ^yijj ^1 • 0*«ilj old 0[j~r» *^l" (Jd»» b fj^ 6 " lA*J 
at i_~«.'A Li^L*^ oU»! IajAjJj jl ja j»w» jfc.1- l*} a^~” 

. jIj (JUxil {£j&Ji j j^ 5~” -kjbw ( J y+j I 6^ 
j_^hu !j (£i«-kJa Ai^S^J* < f«^ c ^■***-_-» AscjJ Aly?UtAj jl 

jt^SCi' b ^LiieJjJj tN iaSs a£3j i-USCyO ^IS”” 

l^jl A5^ i^.u.t ^Col^S (_g^gE.V.tc.*^ — Ol AA*b _) . Ja l»A~a Axilla 

^jjl A} (J ^ UjS" Lfj^i fu<k?g^ Ai*»j I jJ 1^1^- . AjJJ^~-^ ^3*3*- 

, CU*J A3b o— i 4_iA& 

^ami ^*v-**/ $ -XA~a!j La aJjJ o oJa O j^o cj^j L obj^h obj b^o 

b iaSs j Oji}3 j t5jjd ^ 3 ‘-£+$3 

ji (jj «^jjT _AUw ji *S~ cjLjI*^ Aj »l$oI 

, JJjS~ 

b»ii’ t j\ii *5j_j-^ *J-Vj i^ u j~ u ‘^ -^!-‘S 

^jU>flKx«,^ j jk : ^ : j Aj Jab j C~wd _d*^O^b»l Ail^tlj l_£«X> 

eJ^5 jXIjj A5^ L* Aj’LxpcAj j->- j L>-=». Aal^l ^a. 

aj • JjI~w (ji-a iJb** jJ ALyfli^Aj l^cAai j! 

sir Isaac Newton # 
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oLc^AJol j (_)~j Aa. Aa Li bb o^X^A (_£bbaAl AjL.£.j 

. ijUJilA Jijjbfc* AjL jjb* lj e-^T 0-*A> 

oL<>L}_) _/«j ^ji j tjjLT” ^Lxkl b ^Ajjj (•_}■> aJju~j 

f A^J (_^j L*J jJj I «U.! L >-J ^J.3* . Aj A/ (J^. P _ji £■ J A 

^4 !_j j a 4 a^jj o L-* j ai^x*» a j I aL^ La. o Lj^ljr-j ^ aJju*»j I^jj 

aj**jjLj j** _j o->J o-ubj ^a. l^J j_^2j j^js> OjaT" Li a1x*m~> j%j! 

. -v.«L~j (jl jzr*-* 3 I A i_3 ajo Aj>c?Ejjb U Lj& <_£*^* c <J*'3j 

U l^...^i' 1 1 La>o!xXm»A ^Lt oA I A: IkvJ Aj Ljvo^- a 5"~" AJAsbjA A_$j j L...J 

i$AL«Aj &S~ Ij d.^~Jo j A A_^a.^i (jbkA L>-j I IjJj A^S^" 

<5b& a50 }VL a5"~ Aja^ 5~” jjJb >l*ci! j^} . aaa^L* ujljjb A^lAi 

‘‘j AjIa A_^a.J A^jj^a. J A c~-l /1&A5G <_}L-* •JAa.jA i^XJx^y*. 

(.AjA^j aA*A aL^. j ^_)IAj aS~ i \m> j_jA aJjJ jA 3 t_a~£ 

jA ^3 Ai^jJwJ L>J T A5~^ ^jL»> ^jUIa jl A*^ 

*-£b^i /li_j5Cj jl ajjA £j 1 jA (izSJi Cjjj*> az3,jS' Oji jLl> 

• A 3i a«b*A {Sj 3 I ( *' * " '*' ^ P ^ 4 *" I 

jA ^jl^SeJ A; ^lil.5 p.3ea. <Hj*" A-ij L j_J j U-1 jA LI 

Aj A j* Xj«^ 3*S^ •Xammj \j3 uiitJ ^ 4 

l^btoJj-L) b Jab 4j^5sa. Jjlo^jj! i^.',...i Jj LitioKx.*^ <xL«jj «Cf”* 

klliiiiacJ ^*^»A jJ J; 4 _UA ^ isLjl C^tJ? 

, cJ^x5 u^JJ I J I iSj ^ 3 

L uJ I ^ <OiXH4.4 ! jy jl LcSL™.^ i^4-^5o jl 4 ', ‘ I - -''~ IX ^ 3 tji^3cJ 

t j^x i_ 5^A^ b {_yj[J^ J-L^a.1 jl J Ad/ Aiysli 

jl (J^la-XL. i^J«.«4»>I^XyaJ I I JjLL. a O^lx j l^>5 

objLj Ol^-I <AA^ clU.»-b ^>Mjji 3j^» ^La-b Jj 

i 1 

j* 3 piii aj 17 c-il^j < / 2 ^* »-/ LL>. f/>^ l£j— jl 

Ttj bo <_)La. Aj Li~>»l^i Aj j wu.1 OjAj _j b 

cJU Jj 1_vb j^L* jjjic a5" Aj IJ/ (jj b-i a A* UL< 

Ai 


jA Aj i_-^ijJ ^Aj ♦ Aj Ay ^9j O'j^ AJ A_^j 
( A^b - m aLxc.1 L a^JAvA L aA I Aj l..^,; 
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Aj jjb 45 ~ ^ala ~w» ^Ifc^yL* 3 JoAi 

jL*^il ijcr^- 3^ Ija J,ix 5 ^ [_£*** ,w^-3-*Lj lj lftd^ljjL^,J ^ I 

ji IjLj^iiLw Ipjtf 4 3 Oj 5 ~~ Lbl LxiI_3-^ *»^J|>Lj ^^-aLLj 

ilj 0U r .oJr>l J^Cij O^L-i j&m~) I ^IaoJjJj (3^3^ jlf-=»- 

^c Ia^«Jjaj j! <>3L-, y y^j 3 ^— 5 ^ Ia IAjIo^ 4 f" 

i£Ub4Aa. jl j^o JflSs 3 c-A-Ja b ■ ^iajlj 3 0^3-1 

.^IJaI 4I1JM3J 3 oi_y 5 0>»'~'-ig flj b ji Lj CjIj3VU oI^aA Ijlfjl 

, Jl> Lj^wj o^~ij 

45 ~” J^U IjL< 3 *ob (J»<l$o’ Ia ^jbli jjj 1 <jLj b 

l£iy ej o 5 ””U . ^ 3^- JU : Ise-j^cy? Ij 0.»..,.1> ^A jb (_£IaoAsAj 

(JIa jA jJ L*l f ^jsf. ^ -A' Ijjl ^3 0—1 _^«^il O^a. J) 3 ^. 

. ilj ^~a 13a. 3(3* ^jilojliu*! ^j3-j Lj 4 x £ 5 ~' 3!*.^ 033. 

jlil Lj! . JAOA (Jjjl^ ^jl b <-£o^sj 4 «A Lj^Sj Oj^”t 

aS' -AXi I Aj AiA 13^^ * -A* », ^ -. fl; 3^«w. > AXA 13^^— |» .1 y J^i •* •A»J !••-* 

?0— I A». 43. U Ai£^ (*5**3^ j^-f“ jl ijo^J 45 ~~ 

<0 — 1 eiy ^-^Ja-j {** 4 « L ~«a 3 ^j^sbi o—I ^A»vij yz . fi .~ i (jjl 

,C*t^ jij** {jb*^ 33!^} O^ls^Ail oljjbtj ji jb ^rr-^^bjl 

A»j fcl‘« *•;) ^3 Ia J «5 4$ 4j i.i l j Lo I Jjj 4j Ij UJlC j^Js^Ls I 

(^IaAjU,, 3 Ajlijj jl jl 4 $”" <Sj_y j-U 4 j jili 3 4 jlaJ-i ^-?ejj jl 

^ j Ha- 45 -AtiX**) 3 I . JAjSi~i c 4 a LiLr* ji^ ji Ij 

C-»j 5 ^ ib jJ3X;jg (Ia 4 jU« 0^3^ 4 j i y^i 4 *. y b (^rf^ j^ 

0- Lu I j Ia j I3J ^ y 3 Liu U> 4 j L« 45 ^ ^jLt»^.l (3^jj 4 j 31 45 ^ 

3I 33^ <~*~uS~~ 4 T ^yLjjLn^t LjI 

3IA 3^ f 35 ?“j jl 6 ^“ ^Ij^ ^3>l*Ajj 4 $^ 0—1 (3*^*1^ jT 

.xib a^i jr l ^-<*£' 

y Lj jlf-f* .c—il^ ji 3 iU 4 j l jyi>\yc-\ ^a j3is^Lil 4 

I3 iy>- ^J>ys CjLjUj ^-L.! y isi> ^ol3^ Lj 4 S^ iO**JI jl 

oj3^U 33I1J I3 i-^Sj I JJI3IJJ olj 3^U jjS' y j 

•*—. U c-iii JaI^j jy jl lyjyau tjiy^-jS^ 3 1 k_i ^3 ( 3^1 b LI 

(*^* (. 3^1 (^Ia« 4 > 3 j jl^f* 3J L« J .^ 3 ^ <-^31^)3 <3^ 4 ) Xuj 
I ^lU- 3 )) 3! bj . |>~JLw w< i!j jiLt <j\jj& bj 4 oA ( 
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jLjj5" JLjjT” (jjl j i ^ 3 | 

• £*S~ jA. 

^j l^JI Jl j&> j j (jljl> ^jI^-jUs jVjia. Lkj 

\ ^ Oj5 ji . ijj ^i’ |^k jl) JjL aS~ ijj_j[~j o Li I 5C> 

ia2j Jij 13 u« .^XjwJ <jy> ji (JJAi 7t-v»_^J lj -UXwb jjjT 

Ub aJjLw aS~ Lj OjsS ~I .ajjb oLj Ijil 

oT LjJ b J 4£»ib jl^i »ljj ji C~J*>Lj J 

U>6.AjJ^ ^jjl a5~” ^jj_jL_j lj ^yujlj? iaSi , -CJUv-j (J^. (Jjli 

flUlAjLj (_£jj£j)) jl liLSi ^ I ji j . jj^jJjLywJ Cjj^JJ IfJ 

Aj». U" CU*~J? jl (_$ij.A?e^i OLjj.L*jj J y J- -* . {J*** L»l (J^Swi 

? J«iXwA ^g fcAa . 


O ^®>b °_/^-'- J (J l*-5~~ j cui~5^ 

^£l^j 1 3 ^.lc aj U • oum/ 1 ^\SLiwj ^Ll-.^'.-j I ^J_>. 

oilj! jl iljl J lj (_£l* «JjJj lj" ij L>.-.J ji 1 ? lj L» a£jI 

j»~> l j j »'-' ." > (■)! oL*>x»'L» oj Uj i L» , ^»~~^ * i —•^j’L* o.*y?jci» 

i>Ljjl J (j^bj l^JI I^Jj ^.fci Jj ij>U Jji J} J i-Xii 

jl j ^U-Jj ^U«a.I j*Ub *T j^Jl^-^ Ia> j-j o>^I Ul <-Ajjb 

Lj . -Aj I«Aw <ClL Lj S j:P > <_£Lb <o Lj^ Jj>>U ^,c>lie 

Latjjj j aijj j*Jb j»Uj iS^ji jjailjS (W- 4 *** 

elI j=» ( jcjS'Lw ^ 4J. ^ ««« > |j jO (jLoJb j I L)Ljj£ Jj44jv«J^ jLjj I 

Lj J& Oy~^ . «jL" j ^ «lj-»- j -^-ib ^jj ^jj 

jji^S' ^SUb ^1 Oijj J 

Ojl _yL. ^j“L*I^J L» tS' 3yZ~-* jlJoJj og^l -Aj J i_SLi .ijlij 
Oj*L J Ijr?*- 4 <5V^l* ji (j-'r* L»1 <_£*£?&* 

^jj*x. iiu*--l> j ,jJj?=j oU-Atl pUJ ^<|ilj-j lj cjlf-f- ^Laj 

j *J \ *S' JjLj Ji~) J[j*. jyjl \j£f I tf *jjjT -ij^jj <Ss^i olS^Ijil 
?C—jI L*»5o 4a. Lj jjjilj? 

A>:?ejjLj b «a5^ < j t S~ j& ,ijlij ij3»j 4->lj^»- uXj iJlj-* 4 ^jjl l^lji 

ji pA btslj <(ji> OJ^Lo jljil jl jj 3 “ji ^5^ JjIJ-wj i-iib U<iT ^Lc 


r ♦ * 



Ij t^oT j! <-5o S' cc-cli Jjf*j (** /jJ L2 jj 

b LjIjj j <->T oIk*5C> jj^ y& ij~5) tSji jA j j^ll^ 

^jJ/J OLj^»?eS S' JiS~4 U ^ l ll (jLii Li I , i^£L< j^>_»**0 

f.jlj aL*j^ ji L Ij Jo jj oI l)Lo jl L oL»j 

oLa ^a ji Lc tjij* (Jj^l (/"Lai l^-jt <j£_ji /*> 

j_^j j ji S' | ir~j 

(^Ijj (JiiV -UjT /cj ^i^U=j Jcjl^Cv-j p^LL j \acS ~U 

jJ (♦* c-JjM j /iLsJ ij^ljtil tJi/ jl (^iiLa.’'’ /Isjl ji A&l 
Ij L^Ji ^/h?c^ jjlaj I LI , jJIac£?* j_yL ^iiLa-> (Jl^*»l j ^L»_jl 

*AiU LaLjj | i I -V*.' A J JA J«J ( “...,.-1^ Jj«4J^> Is 0_SL i I J^S 

(j!_jIaj«J Ci*Q AoL Aj A&T l)J-Aj lyl Ail*. t-jG Aj"~ Cowl ibj 

^ -OiL.J ^£a*XJ Lw I i J-) .A*. IfC^ Is j L. j .C*AcJ |^*«ai I # i I i 

jl b (/iL/iJ ij-*" (JL5^ j Js>jl5o //* lJj ^/a-* /j (Jk 9 ^ 

Jo*l_j «^*j IjL . JA~b*o iC**«J 

^La aaL. U oT ^*j*as (^Ia AiL. (^jlj^ oUU I^jj (-L^L-a pavALL 

/i ji L «jl^*A J£o p-^LL LI f.J-i ( jfjfS- t£jXS J «jL‘ 

{^jPtUa j&jjti f «Xj| .-baT i/f-/J lj~)T (/"L \ji J JaS t^Lj»_/^-A-l 

J-ij j o^Jj j lf-*» *-£> aXL (^l«i j <—5LLw ^/l 9 

<Cm*I JUI /J .Jo/—A glS^ Ajx/ I j c-*-l «J^L 

ji Jo IJJ^ i^->. (^Jjj A5^ JJilvaA ^iLJ J Jii Lib 

.Ca^-I ,yiUJ 

jl^« oLaab jL^ <iSji ■>I ji iSj c?>iLil tSljJfcJi jl Jo ji 
L^r ols|)L< j»ISviA j -bLi~. Ajj_^i j»LI oLj ^y-tiL j> 

(ii/j jli ^Is j .i^/j-i ^Jj Ij (JL._j 5^ *Llj/^ LLio <l>.iT ji 

i yS ^ fjS* * JuvLuL^j i^j azji\S i^Lw I»IsLa S' Ij 

ji S' ^jj/j-o (J~«^o' ji jl ij^> Li j jjL“ 
ja-Ju Ij ol (_yb~^ Li jx»I^«j /jj <jl-^j* Jjl _/» 

.c-l .ili 

(JLj ^1 J| jS~i ^JL. J i>l^l t^l^J (jULlLp. 

Lo-b-kj j »L«I a_^” l2»*~Jo ji j&S ojJj .Jj^LUtpcs JjU" 

oj ij-kpc^i Aj i_$oijj jLI^ ( yc». L aJ LI isLojI ji 
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{£)bl Ji _j ^*i^A ^jj l a53j 

J-i Aijf jA jl jb (jj ^’V'*'*) . <y L> Ij^"”" 

j I Ij ^ LI Jill j j.i 7sj uJ «\il^js*j b»j (.ijl-L^i j»Ufc 

. (-bjrt lT*^ i_M 

(-uxb-.* JJj IS iy^y (ji I 3 ?* ^^*b- Ia^ J»J^j 

oLJ^a. <oIjIjJU» JLj-a. J-«!>b c—l -u*Jjjli ob_^>* *-^} LI 

jl <jl«U^a. jl fO“£b J^a. ij+*zi <jl_>~r» <Sj^i •* J^ 5 IjiT 

tSj^}** j_jis> ol_y~*j LI iSjZ' £->j~* jT i_-~^Ei- tS^ ^y^^y 
J fyt^* ^l-^j b* . Lr £Lji 

fJi»LL* jlslj j^ba. Jo.ijj iSj^i ^ jz*' L^-jI ^ -? jljjiAj 

«cu'ib _j J^i jl 4?eil ^o «jLj |»^ _^a «b~~ L LI 

^a.li J t_^a* b Ij »_—I ^3L*o |^A jjijl jl . J>j b j^U»J ^1 U**pI 

LI O JT Jja- j3^v {^IdJtLa. <jJ-Ul (jl! Jj^> Ij Jjj I b J ^ 

^~a LL j»U> j tjlj!-bIf*- 0^~?- |*Lj jjb jy^> 

J^Sbb Ob_^a. J (^jjjJ^jO J-il>>J <jbj^ I jiJ C—I L>. L eJ^-£ jl 

**J j.ili L j -Ui£~* c«w (jbl^y jl tSL^iib 

<cui5^) jjJjL l^oT jLlS"” t_5^j ^ <jjx5^"lj _j 1 ^-jI 

<cib J^|>j ^Ijil iS~ <j*jj!j5Lj j_^ f*-j 4 ^L^-^ jJ L ,o»*«l 

j*Jjjl 2y*y ej Ij’ jl ^j*»l j-*Jj Ij* L ,i-ll~»vl o-Uii |^Jt> IL _J 
ijb ^JjUaj’ (^b 0 C^jSa. b J^s> tS' (Sj&* 01 b Ij ^vj^-jL b j 
ySUb ^l*j" O^ji l k J > .‘^' ^2 qAJJM 

. -i (Jjfc jjj b Jj I jZ^aj J ij b j I ji JJ*~" U* j ^ <Sj~*i 

l <_£l_jj J «ijjT ^a.jj Ij J*b Jili ^jjl flj!>Lu 

jjj^ b d3"”* Q«t«l tAw ^ljj| 3ba. <tjl Li-i |» Li J 

Ij ^jIao^j^j c~«jT La jl i^J-Aa .ijb ^liai iSj^i 

jJ\j bcisL..} jT «ubl i^jj b j L [ j^. jl^-a. (£jj *5^ 

, -iiA ^ 3 

Jj’U ol^ <S^ (%^b jl ^'L. jj <T c—l cj - ^* 

L JL jl cjjLi^ oL^-L, 4 3 fSj&} \j~*' J^f* 4 

jl tji 3 jl Lj~j! ^ S A LL Cl-^l , -C-^b AX»«b 3ja-_J 

<0^ jJiiT IjiT -t^~wb J-^b ^1 bil .J-ib 32^^ L JL 


rn 



Aj AmJ Iao I j I t+ij II** ^Ak*j lio ^> y » b l^-oi^Xj 

J Aj Jo I J^X~ J Ji 1 ( l j*£^ji ,C>w1 (jl *5^ ApC-Xi jjjl 

, JA I JA ^LS*- Ajb~*A JA-Xj £^St*s jSi i Ui J_ja». ^«». ~» . 

^yiitj ^LbaJj-X^ ^«ji_$ {^IaAjLu 0I4A —(jl^sa> jl Lj ^«Jl£ Olt^Jsl 
j^jcii ,^SU**jj jj ji (Aijt-XjLwj 1^01 *x5~" ^IajL« ,jxjcL-..j 

l-aIjpe-i <^U Ijj jl jjl ^-iob’ J\ jJ >*0^ jjJijUA ,cu*»L> 
^A j j^bj bob " - ■ "j *> i ~Xw L AXJxlj jj5 b j> (^IaAjIw -Xj 
.0 i^Vr* ^y^y* _^j i ^jJj a 5^ ^oi* oU^AJ?t 

^$a b^l-xx^ - axxJI &S~ (_$jS jjj (5 jjj *Xj Li ,<Awb Ljj^ L, (JL> jf 

^A 4 b <MJ>J_^-*-* i i^IaAjL.)) jjJ I ^-b I^Xj (J jo JA l^3ci i_XOjj 

<Joib AZ~~a jlfi- jl *xi <j^O^*l ^jl-Xjj (J^TeaA J ^.x5"” A^jUu 
CJj-j J jb LbAjl*u jl £j^xLjI>j l) d»j?J;a> 

^jj-a"’ -Ua. jl Jo Ai j?cj b jL*J k—5vb aS~ j^IiSLa 

<iiX.*»l oil-Xi AjiU- jjjt aSLzSj b" , J>jL*o I j <jl 

(jiLfeo j»JA |»l*J b l^jj pjjb. _/Jjj‘ Ij «^»b L 

o-X* Lxbo ^)y> ^LbaJjJo (^lijj’ aA-—_ j AiKa jjo! ^A jb 


*i j** tijU" J ■*)!■* b» j! JjX—. j ^s. Obf-A. 

b ob-f- brf' jl ^y. j*^ u.bj^ ^ j-' 

o^«-* I y* l^ L» <£ I ji iaii I , j^xSwi j^ c j ^ t y^> aS 

jJ c« -j j I <ci—"I j aIx*—j l»l*j _■"—.1 

olj^oj ^Lj A» Ijf j .oij OI_J~r* b’ (jjl 

Job Lj , J l— _jXa~I- aJA Lm-« ^jy* c^IasJj-Xj (.j^ 1 *)lj j J Ij X>^>- 


i> b 

0jiy t t-SCo^b. ^1 JjI jl x*j aS~ aIUw* ^t S" 

,c~«l 


oo^io J 

fjfAi IJ OJX_ja.^ jl Jl*. {•• — r** ‘_«X5^ 

LT j I' 5 0^1 J* J (a*K b^* t^jj^l 
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J Ij (jl^JJ^V? J (j<J*4-X-> jJJ^» iS^j lA?J ‘^>*•1 A£»jl_^J 

_«S*J {J6-i Ij OLi-j^Aa-l £lj\y» ^jXa. J (jl** c~Jj 15 

ji ^*jl^ CyS~ jS. trLa.1 *(XWj ^J^l ■ 

li^5"” 0 l^-a- <—5"j J _9 !'•■*•“ oT Aptjj A^iLwj^ 

t^yp I Aj < oUI ,^li 4 ol olA j Ut^JI {jljij (J ci«,| 

Joiy j <3^2, J&l 4 -U^L oXi jjL «uU*a iS^ji j4 «*5"” 

JU. vX-^j jl j& j OjlJj <Jj-j Ij gjA (jjl^-J ojU- 

(JjIjJ aS Aj 4 j (_jLjl«il . oLa-we-^J ijijOjmi ^y+t+Pcl 

jj$ jj^l Ij ^4J ob-5- 5 j4 (j?***^ 

• XWi oi j- 5 ^ ^y?y. ^4^ 

Cj! J y^-yt 4 0j^» l^JI 4 ^ 4XiL**lx» (<_^1 c.| aS^ sJa' jl ji \ y\ 

cbu lb (_5jU«J jl j Ajj£> !j [“^j-» j4 (^l^j (C-^l «*Aij 

.JbJjf’ Co^ i ^JiXJ J-ij «b jPeXj .ija. j^jjl j 

<^dr J J «*»$"" JJfk c$k)ti O^' lTJJ cr^ 

Ij ^iU-JF Aj ^lU^j jjjS oLjI (frW jl*jl ^xib 

4, (jl y-tr* (jl* i I j X pic 45~~ Ij (JjJsji . *^4rf 

<C«*jljL> ^^i»l j O^; ^ ^. - . —■ f^ilijJ (J^J* l£I* (J_j^tJ 

jl (_jt». f^Jl J»l$^l f*Ajjli Ij X*^J (J^^M*-* Aj^i b j*Lfr jl 

<Sjj?i J *4^ (^Iji (jT (jljl-k^UJj* t j rc J (JSjaJI"* Ikik 

(jlj^jJ jl t-oj’I^J (jl*4 .jIJju j (Xjy>c^ 

t_^jbi-U ..JbUi ^^iuljjl (jlx*»4 OjjJ^ (jt t) JJ^ 1 * 

Ij /•,". *.1.1—»lj jSji (jljAfi jl Cw»«J Jj Ij a jl (^l 4 *^ 

,C«a»Li y> ^*" 

<^^Lj (jl^-y*j Ij fjiy i_-~*j-< (j^l i£>£^4 (.^Iaj^^ - ” 

l»LJ .Aui^ (^si (^jjj «*i^ (5jjU. i y{&jy2S' jl 

(^Ia«^jAj jl (^jIj**j c+*£ {J*~*~ 4 °^^ 4 * 1 {jil yjj 4^^ 

alulj JjlJ_fr 1 ^ aS' O-ijJ J il>U;l CjjypA Ij 

t5b^ iJ'JJ J* cry jlJjl 

. .s j-z. (JLax*«I ^jl^ j (_}-«-& **^ a <f 3k 

ji c-ibjT cS'j*- djUaj J Uj^ tj r*^ (jlx«4 *4^ J 15 

U c)lj_5 J O^” jl 4#l .A^il-J (_)l^_/-* ®‘A»jl ji tSjK" Ij 
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Ij C~j"A2c (^L- ^jIX&"I .Ajic .C—I oXi cfj*" lJ^ 

Ajb y pic. # C'X>*' 3y u j^- pic “ J - 4 r“_^ La jwj 4 ) Aj j 

jJ-j^bj j Jk}H j ^IjT ^ C>~,gj va j i_>J C^y j\j> Aj^pcj jl^X*«l 

uij ^Ji -9 o'j^r' L*^ i' *'*7^ ♦■ > ' ,> i' b 

.C—J jjXu lT^^' 


olx (XjXI-^ j (Xjl^b* 4 ^J~*y* -L^ i ^ s " j\y~*^ ob-$^ J* 

^-gl^JI A^&> ^1 y l_>JI jl oXjl C~»»X ^jLj L-^j ji^ . X X X L-) 

>^ftl (^Iji ^iljU ^ -ijj AXiiT Oj Jsuvljl ■_ 5 X» fXX^JLX 

pic <L oljj- 5 J- 5 ^l&A t^jj-^ ^vaXt 6'>^*J pX 1 

(jj^j t£^lc Aittj. jl ^«ic j «x.iy ^JIsLa iSy 4 ^ 

pic ,o^v! oXJ ji aJl^cLi oillaJ -Asli ^£_)X Oj_^<=j pA ^jaX j 

JL. ^s. ji L Jj oxX Jx^ j c51?^ *-& x i-5"ljil jl^jl jl 


(_jLc (Jj Urt.a» (j\ «Xjl_^ <u^j ^LJl xxi <JL*I 4 .rf 

, ^ _j-j c~«xT Xj xX 

^ Ixj jl pic J*0 -c ji Ll aX-wl (jXf* “UA J 4 ~X) I **»*A 

j^yaJ (JjL» j 4 ^« *^^ 3*1 olli^^< Jaai j Aj^AaL. <jT 

.CXiif J->jX -L» ^jXa. j I xlJ iSy^j' j■* * 

Xj yj\j^, l^l Via* (Xj I^Jj jXu tjXxijIjj AX' uX«l (jl p^~» 
CJJJN Ij jlX pic IxJlacA . C—.1 X.T ^jix Aj AXXJ X U 

XX~j j aXj AjXL) Ij Xi< X>j U-- ^-iU • XtX—> pl?ej| 

OmwIXaJ Lie y j| | AjX I .^jlXj-) tjl^l La ( 5 jL ;0 jl _J 
, xX —«j i_X-yp (i^il jLi jjl i—XoliUixXI 

X«^»A <(_joJ jJ yj 04 x i ‘ J ^ fOu .1 p_ji*-» ApclUp 

1^—jT jl aX* J Xi ^5Xi J lx X 5l< L) 

(X4rf W. J ^ ^ cu»-a*j LI (..^jj Iaj(SjL»« y^S~ y Ij •^>y- j 

,yjy lub-i oT x 5 ^ ytlU ^Lj JaBi j ^jiL-. «^a-i i?LX 3 »l 

LI /JSui xXLi X-A^o |»lx^j| Aj Ij £y‘) aX” 

olj'x 41 (_s^ <XaX-> Ij ^a> iai» aXIj H J ^iaS (J-*!^ 


•J 


olj-^iT -osjJ j^ (X-jIxj — mutation * 
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[_jJl j-5 «AJL j^k j' OjAj Loyil jUJi j5Cj JL. 

. ■>aL. b^i a5~~ i"—' -C3b wJu Aj U iLtJlS' \ b 6b^ji 

■> ^ 56 wv a 5 "~" — jj~u pj^s- I 

.a>Ia_^ ,^>1 i5U^i jl 'j c-j^ 

^ioji-^i *} j fV* ^ 

(Jijljj ^1 ^L.1 y , AjU £~~*y*s- Ail^^A* aT"" CaJ iJ&u j*$ 

(jl-bjU. £\ j AiC^i iSJj^i j A*ij ^a*^bXmA (jijA J 6** £jj i_So 

^*ijj (jj! Ubcx. . c—J U~« J oX» (_£Kj (JjIV A*iLj ^a 

Jj-i J A^>- J A& ICAwJj ^)A~» A»- ^i_jA **-**•** 6 

*—£6i c?^ 3 61 a£ 6>I jLi <o**l >S^ i_j""Jj 

. <JA»»L (^1 Af~A j 


iA>J igLj^ 

{ J <—)6o i^S' dj b . Tw Aj I (^l^Jl^w/)) b AiL*A 6 b*J I 

aJi y ju, \Jy!f jA L |»lij J Ia t«jAA fO-iAjlj IAs. 

c-vewJ c^L*^ «jb oV{j«j (jiij ^4« b aj jaU 

^JlC oJJjS~ 0 j~*- (_£Ia i-1.-5i ya y I jA , AjL A) l*^>I^JA t_6j lUj J 

jl \j ojL. O^Li 61 3 ^yy*\y 1Ij ^yfiy .i ! L_6iM Aibj.} 

|6-* Aj L 6Lj i 3 ^»- < «»-Jt*_ yy »lj A5^* Aij!-U_< jji 
jrt aS' Sji A* I y»~ U J L-$6 r ., n ^ J-UuLjfc «JJLlT (_jUb (_P**^ 

Aj jjljj (Sj‘ f l - > ’ 3 a5”” c»w.I i-S ^Ijjl ^ I • L 6 L*Ij 

.6T l J*ij \j JS6i 

Ij 1^-iT t j a \*S~ AjU cJj*-4 U «Aj Jj 6^ y Jswi C—.1 j^li jJji 

^Uj P i J )3s?3~A :IT .Sjf ^pjji ilAftl b 6i>^ 

, oT j i_^> b’ gj bJ j ^ ^ £ i ob y> jll_^U«j 

Ujb _j Ujb a 5^ CA*-I *—c5-U* 6Lb^« (^Ia3j_jT Cm^ 

j I J AiJ^ j»_pLC ^ypy* Ia«j -i U ^1 .CA^I oXi 

CI«nj i . Aii L®j j ^ ^g~>q-S 6 L Ia 6_j^ 3 ^ i Aa I b Lj»o I w 

i>$jZ .j A-jU ob_^J b ^JS 3 U Ji U Ail «Aj Aj ^ j_^ku<jk 
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La ijj ij jjj V ^ •^ 3 * s 3 b ^ bj «<—Lb5"" -Aa l^?tj 

t *A*Xw1 J (JyJ Ij jl%^1 j Ai AA«*v 4 iJj^S 4*5 

a5" c~m.I ol -4 6i' U 3 ^>\j>. <0 j+*j i -Ajio c ~?4 jl 

jj oJ-,?c~j j Ji^c- «_b>l_^j olJb ^b aST~ J&5 <jl jl 4)4~f* 

b l^jl Aj f_-l^ AaLo fm ^ x A> Li AA^*J # < "<*iul 

^♦Lc j .5 L' c~£b axL»a -bb 4pbl ,^ 5 "^ <jl_jxi Kjfjf*- 

(Jji-bw Ij t_/ A>j 13 ^a*v AS AXXmA ^j Lb I^jj f {_j^A 

Ij ^y»5lj (jjU* oAj- 4 j| (_5 jL«*o j Ajjb -ilAtl jl ^JI^XjI^j 

(AiiSw J>j jJaUf ^*b ^JjLj 4 ^ l -r~r“ (jl*4 Ja5i 

AA*.'-j I ^A ^J j-Ajj5L (_) -O *3 b 4,5 b *- * *** 5 ' b i b- b ^J-*(Lrw I 

^ g j5 o' ! AAa <AAa^^-j {(! jam 0 4a * < v|) _J AAXJj^bj ^j tS4 .3 

'* 4 * Uj t/^ 5 tP’ 1 * -? 0=* cSLrf .* 4 j '«4 ^A 

(_jIa (Jj^b jl IfjT _^A a5^ SjZ' JVAX*J bl_5~^> ^-c-b (Jfcjp* jl 
. AildAA 

^Iju* of «j 4 o^-^l b a S' ^jlxilji^ 

ji ,AjT j\ili e.jL. jLmJ ^j^bib Ajb flfJjbsi • ^1 AA»jj j^ 

j“Lo A S' ^bj jJ ajT jjjJjA ojb j^ U ^A cJJiA 

A^*,bc-g ^JJi jl |yT aJA LLj JjU <j#\ jL. 

bl , ^JUuA jilJ (1)1 >4 b jjjl A^A L (_Jj c~*.l J^L» iU /I 

•^pj iJ^- .f**^ ‘V'bt-I Ij J^jj! o^I_^ l^Uwo j^U j!ki 

^^*5^ ^j^^A jl jl^5o' |*LJ4 ^-4^T jA tJj 

. d »*«l 0«A« lAjjjjrJJ^Jl j| 

^A A^3j i m «ii»l *A^A4 b—o Aj |^ b 4*5bo I b ( *4 

(iP 4)1 A*a Aj (j-4 La^^L) Aj c^-il-UJiow b JjLj (ALb*^ j»jV 

• ^ jl 4)l_>~jb iSy£ 4)T <jj>4 bJbtA aJIsT jLicj ib j^ 


? J ^ 

a 5"~ ^lis j_^iaj ^*J jJ-c (^bb C-o X>jA»e^ 

*j4 fJ-t '^i .pij?. ^ _yiA jl^l Aj jT c^b^yijj b ^-aIjJcj 


r) i 



c Jj T j tJjJa (l* aIJju • ((-iilx^ y~A a*a» ^JLj 
.J jl-U, lyt ^ L o U. (jjj UL jjja^a»Vl> _$ i_^5^J 

J J — 4-S^J^jJ alUj«A fc»£o ^JIIJ A5~~ Alb J O—~J J J U I J-j~*-J 

^jLm>I (_jljJ XL« ( jTjJ Aa» <OJj! S' j l^jS AmA 3> jjj I 

l)x t_JJj-t ^b o—j _j£!a. jjj<^£Li£l ^jU 5^ tjjjl_^a. jl aT”" 

c^^UxjI <*wiL5 1 -Aaj jl ***.^-1 ,*»5 L»j axJ) 4 xib aXsjija* 

A S' lf~lj| j*Uj jjj fAil^isJ Ij Jjj-j 0>L5”" jl j^jjizS jb JJ 

iS^ji JjlXibj Ij ^>ls<i AJiS"” J^ JU«J> jj \J$~ ojLl tjb_/f* 

AUt O » J t—Jjii2_j U (^jlj* {jljXXj ji5^l (.^Ijj J |<*jV Ob*li*S jlS" 

jljT j JcP** - * C$^M * Aj_J^s-* ^■''^.JjjjT <>—5 j L^ 4 X*Lvj eJAiS"^ 
<_^xa LI Aj^^j oLi a^**. 7,< ^jLt aj Ij 1^-j! o—I 

OyA~* f»-b AjJ jjU jl Ij^^*** 3 - O^jX* Aia—Ij'tAj JjjljL. AjIAUJ^** 

o~-L*j o—jJ rJbLib jlx jljjl a,,^ jA aT" ^jjl . Ajl-Lv* 
jjjU iS' JjjL^ L jb Ij 1* ^^IA>l*Jb» A S' 0—1 a-ijJ ^JUbU 

. n JJX«J f«JiU J-jLJ 

(jT-r"- 5 

Ij I 4—?o A oLA j wL Ajlj— y* Xb ^5^ I jA 

iS" ( J*S' t£l ji Ij ^ybjb LI fXSb »AA' ^A 1/ /I J±. (J^ii 
aJj*j Lj Jja. <_$jj Ij U ^a jb i_5o ^^Xa. 

, jb 6 l_j X -->-i 

JL»I jl •o—l 6^ o*-»^a ja •x*^ £1 

^Oilj Oj*b b O a wL j?c5 iai» j iljl uibn ^j^liruil 

jlj^> ji ^A4> jlj . Jj U a..4 uU jb (jbuJ La«j)j _J O s l ^ fjL J Aj 

(Cj j-i«j oLjjPej Aj^o <oF i^j^i • XiL—4 jT jjjXiJ 

j ob jhai Aj <A-^-Jj ^ oVxJ Aj <0^ ^UAa.1 <^lfJJjJ Aj 

a5^ AjcjT <^A*A Aj A^^A*. j JjL ^i^LaJ {^pl^Lj j oU-^" 

XbX-j (J-iwJ Ij j^b jl^j OjJi j IjjT ^Ljj <c^jy c5-J 

.axUj i.jj^ 

Jj^j»j ^j^ 0jbb a5^ o—J l jJ j*.-' L t-5o JjjT o— J ^^/'-frl X>. 

<xS~ jljSCr Ij L^jT -bl_j7j IJ«*j l -‘jS jlj^* a-j b 

^io *<i**--‘-l jw AjL%«J jlj^J (OvI ji i A ^ jj ji LI 

. jjL—J ^ ajia. j^iaj Ij t-Tj^ Ai?w» j J j by> j^blj 


ri y 



<jjJo tjbl.5 *S~ J$J ^iLj ” 1> ' J I*^' < ijl^A 

t5-i^ c~« \ j 5 Cw <jjx^L~* ^Jy*— < J^‘ ‘Jh^y* 

*S~ JJJ~4 C-ib «j3»^/U I jij <-UX*£ii CiLs. Jp. (JL J& J«i Ll 

j>Lt _J J • O-wJ iS.}^ u^r-f - f*^ J ■* . *^ ^ ’ i ^ 

C^XAji jl „O^T tj2>_}»-)) J J>j^-J ^_yLb* bS^ 4, '-£^* 1 -^*» 

, C— *1 «Ju£ 0*b». oT 

ajL libeJj Jo j C*jLj ^jU». J J 

*bl^o ^IpjjUis b y* • XS$L~* lj If-jT «r* J 15 ^ 

. o-Uj5~" ^vli (J|>lxl (Jj~Sj lP* ^ <J?L- -5 *■** . ' 

I b j <-j J jS I l_^ *Cf~ -X& J Jo *L L »A pJ-£ 

lj OU^. g ltwa -j J L> J iJJ-jIJo*. ^j-LoJ iafiS jX4s , JX«4*il Jj i£jjij 

t J^J mj b)b b U lj ^c 3 " ^ -J lJ-. /i *vj 

l& <£JJ^yUI ^^j’ajL 0-^r“*r~ Oj^d *^*“ jbiT jLj jT jl p-L 

Ja5s jX& LI <JjU»|j-*l lj ^J^Laj ^If-xT’U J (♦*J ^ °^C J I OW* jl 

(^j^-jLi j ajL (JjLaj.^ <j-bi (jb,^ j J *T ^j -L i j LI Istal jj 
. JoL^i j^Js ^L-k.l ab"Uj 

l*JL ^L> lj Lv-* * ij.'«») oL« Oj-^i j jx^*«LI f»L 

^J-4XXo ^ (3^*^ *b f l |-«vJ JI y**i l^oT j I } L»*J U L- J JJ^Li ^ja** 

L*a5o L j i^jj (^j sj l». I -_} >c -. J-* i^ic. 

j^a ji 4 Ci»*«l • «X5 ^1 ^Ia.1 «X»T O^-Jo U ia~^> j c~^ 

<b«D J)j^»- oLao ; (^jAji^eJ jJ^C»il jjfc* - ^ Ulf~f* L*Lw>.l 

cl)b^wO^JA ' , Ja-| aS~* 1 0*^ — ({ Q *l o_^_j l)L^^Jj)^ JAJ^3hj 

&S~ JjIjJLw j)\ j.i (jLsk _/~a ^ jja j-w< i^S'jji 

,“^AJ»w* ^«a*j |j Obi jy**** **>■ J 2 aJjJj lj-3L 

y*~. iaij lj Cm.jjU ^jjjT ^1 <( (l 5 X«A loj y ^ 1 SijZ (^1,) 

*0^ c~*«l jJA C^d .-LLacJ jJau -bljX^ L-fJ^a iSj** <SJ^l f* J 

cjV L. j I *Xj l^x^4 l^J L J 1 uH ^x*. 6L~'I Ol^iaL- 

I a«bx5^eb <JJ-w I j«t O L^ b ^jT iwjLj *1-5 lj A^CZjS~ 

. jj L L»-1 

^^ *~i Ixa**.^sJ b ^ d-ixxN—« ',_ j *1 ^J.j I b 

^L+Kbj ..bxL.wi I* yi£- ji _J jj(_gb _^XA 
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aS' ajjI— ja b U cy^iT jl j~>ja x*jkL* j 

jsai" oljlj?* (J» Aj" 0—1 aJU oL^al oT ojb 

•JtZS (Jjbj aS' ij jZh pjyi oU^I 3 _^~= jjiiy. o—*.y ^ L»l 

ji$" **AA,a 5" py ‘-r'-'^ oily <sjj_y1 .AO?=j pJsj'rJ Ail «Ao 

ls*^* ^ j -b'Ujj; aa^ jLt*o pA lyj c—J ^JUT 

jlil ,jijjl j aa—*I ,c-J ajj^f y’pi JSj oL.j l)T aj o.—J 
J - * a -^* jAaa—a * cu«1^jT j^U., aj aJQj ©AjJ VJT c~jAHj aIa 
, c-«! IjjT (j?ly Ail^^" » SUS~ ,,1* oipivj aj * 5 ^ 

olyLj J A^jIaI pljXj^ Ij Ua^vjIL) Aip&jl 

3 3 Ij y& j j,!* p^j jL^y Oj^ 

\jij (X*^ Jix i_iT^£o-» (ju^Ji'l p~^. d*ji Ay* l«l . Oj IJL» 
ji Jui I^jT ^l*i j C—J yjjUJ IfjT pjj oX2» jj ^jy pjl jA 
jA .AAU~-> ^iUvjl j (jl^Js’l l -S'j} (_pjj tw~—•-»• 

C * J ’ eJ Ij jA jA iS' Ay |*A c^>, p—^ j AyJ JiJ IfjT pj fpU-U 
(K5jj^T A 0? ti '» (I°J^—'» t5^j a 5" AiAJjyey T 8 % V r) A*.lj fU 
. ( <IiJ£a5s)'|) pA UtAjI jl) 0—1 Ki^JjjjJa 
Aj a5Qj «aL, jylaJ y*-£ Aj aj _^a lyui a 5^ 0—1 yLj yA 

‘AipO—* (J^-» Aji* AjyJ pj Lift .AOpAil^y ((AjlyiLi J^»I)| 
y «(*'* b jfcj|» XX^A JjU aS' (_gly 

JApuT ^jU. jl < i^jT ^ J LfUjI pA <[“Uej| J*. t XA± 

°jb J- 5 J j^ Ij wJjI^ p:Ujy U‘ 

OL^il C-O prr^l ,XsS~ jjij«*ly Ij oAlylU. 
jtf j J-lj a^ /I (JJiL^ jilj L, ,^1^ 

.c^v-J oL^^; lf~il 

fjly j^ 0^33^ *i *jyl £\ aS' Alj/A <JC» 

A* l_^icj LAiO Oj —i iS'^ t I *-^>e3 /"y> i3j IA j^S CA-*j’ J ey-^- O^y- 

(lAAib Aiili AlA*Xwl /\ aaJI) aT ca^jT jl ^ .caJLj 

o'y ^ b p*ijj j e-L- i_jUyy pjI jl JJlj^yj 

.Ajjl A_j.=>-_y _y^>l ‘-’y*- 3 Aw jlyC ppy- 0—1 Jyye^ yA 
yi^2.?cO» a 5^ ^5AAo0.j|.i fAJOw.il A t-So j_jJa«U*A 0-*«j^ 

(AOb AJaSIa 0^1 J U, Sa£3 AiCoi J U’ <0—1 »«^jyi 
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jl lJjJ ijfc l2». Aj^ . 0 OiicSo^l ■—5vJ J_jJA 

»^’l b IfJj lf-Jl«b J- XZ+V& U.jjJ^.^i AiiiS'cJ 

,C~J jjSC*~i b «b^cj’ j 

C««ji .C*J*I jjAa*U ,jJi OjJj jU* fbJ iSjr* 

jlj* f^U (^Ijj j J t-ijj ^jj ^ 

j_i_vvA JL*. ^jjl j - Ul _^xa j_;«J^ oT jl LiLj j ax^Ij 

oT jl ^jU a 5”" Jjli J^a>j <£JjJc* j 

.cJbj-i tj ^JlC. j»l^JI b JaJi jl^J b 

J ^.Le C-^o-w* jt>J:T foljbi O^-?- L)b^» J- 1 

3 l^S 'li JA»J b’Lto -bljjj ^ijj .-ijl-i (Sjr* 

Csj~*. oV-UJ ;£Jol 0>>b 0 $jS~ IXj .,,« jj 3“^° <lfbT ^Jlt 

Obb ^ aL J, , jJ C-jI? u-oJai <J?J^ r ~'~f- ...» -5 

j J A^”””" JjlX jljI t—^5” 'j* 0*1" < _^XA J J . *b£L**< ((bfco.Aj.Aj 

jt 3 JjL* jj j1_j£j J Ast^j ((OJ l_f>o>-. oV^~i» tjbjfc 

«u5w) Vj-tlieXil l^’i Jaii abx£l 0 _J*Aj ( ( bfca-Aj.Aj <jbb aL«.. 1»)) (jU* 

. Jj Iwy * ^SLtt^ Ij O-Aifc ^Xjfc Ujb (_j^U^a.| a5~~ 

u5o^Jj) «j b ji bx«-j a^jU_j oT a 5~" ^a.l_$l 

A^iuXj lf~*J _$ ^>.\y* ^2jT <3 u aT"^ «(jbIj (((jUfj 

O-^J >Ao. (jb^Sk . CX**t^*' fC«*ib a£jIx*> JjbT ^Ss- 

j^bi ,«UJjL}l»A ( i ^bj 3 Aa. ^ • t^JJJ C»«^ Aj b»l^ 

jl Jju iaSi J J)jIJjJj pf~y* llS~ j*. 3 Ojj ^bv^-l IJXjI 

(^1^1 Ij |»jV A»UJI 3 j»^ jl 3 AXUJli Via.) a5^ I^~*S\ 

jl 3 jtfi’ \j* 3 *^’ 0 j ^ -~< IJCil .Aj l~» O^” OW 

O L^S" b {J* 9 " <jT yb l_^LS 1 aS' X J& Lb a Jo Jo 

jJj j (J^wo jjjl a 5^ C*4.l «JJoT j J JaSi <CJ«5" ol 

jljj ^jlaX.* (J-J^j ^J_J-* lj ^-O J Aa.jL£j (_5 Ja.IJ ^1 <W> b 
J Jo L-X~< (jb_^J 3 6 $jS' AjA j lyT (ojlj 

,JjLjC^ Aj^^pcj b e_^a.Vb 

Aj (_$ J-X>.< \ o IJ j3 (0^3-*J — ^3^~A* — jCij, a^v^uj 

• j 1 CjLo ^ 1 J* . C*juj i 3 jz? ^ bci j I A S~* J Jbj 

I JA<~* b > 1J (3^^® <-jlj _)olj y~^ AaA a jcf“J J«* 
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ir** L- «*/ jf ^Ulj j JJ j oLuJa 

°>^ ^ki jJ ie^elj £j 1 .jl ^l> J ^ j oLjJ 

ijjl» l^T ji (_J(>l2l oj»Uj jL««> jjx»*a i£jbj jUu^Jlj 5^* 
JjIaZj kiljj **kuk« j*Uj *^5”* ^jL^jT i(jUT ok- jl bl .J y^~* 

i^bo jjii ( Ja 1 ^* ji JO J J f JC«iL~* 

(£^1 (jUT ^yi ^ jJ .jjj^^^ |»jlc 0j Lj AjLCyjJ 

J j L—J <i_^JLw &-~pJi (i_x<C—bt^ {Ljj 

«J_j**£ J*U ji *tJjl <J^ tfCj <*j _>IA (jUT (^IjJ J , J_^£—• jljjl^jCk 

^jjl acJ! .cj— ol jA Iko j^cc |jyjjjJU (Jk> a53j j jwiy< 

<JC—jj^a Jl^l CJ»O^A (_£bcJ <1)1^1 cll w >j {^*~* Ol*^i 

«ji?* <jUa». Ij i)U^>£ JC-JUlj aS^ C—I Jo {^I^oLj jJ kas Jjj| 

Jo l— ^u^b\>ti I ( Ja J— ^ybajAl ^13 J <b -UAJ~a 

. JjloJ-iLb |*CjjtxJ (j-Lal _yi U>jlc5~”l 
|*AjJ JU. (j-yC ji J t»^J* CJolfUjJ ^LiJl OlSj-t* O^-f- 

Ij*** ObJl .C—I AiiT" jj ^yaje-. t olyU b j »Jjj ^AjJ J 

ol^kW b Ij Lj-jT J JjjT jJ u---OjJ J j*Jdj COeJ Ij J_ji*. ol^yklk Jjlj 
Ij y* j ^1 l J( *U *T >jt (♦* 0?^* (Strf ,J*^ jlj&J 
6 I C-lfc JjJ t j M M jS" ^y~»-A Ui-Kj J . Jj JI J 

• «*£kl jl O^a. IfiT 


«Ju*T j ‘-Soj> 4 ^1 J (5jyj ui' ui 1 6i' 

Xf£- jj) JA J^wJ Jjj-J Ijl^oT *S~ Cl—rl ^M.l—a.1 jJ^A C aJwjT Jj^jJ 

^flJaJC* Ljj J <«-5j J . ^((CJ-“I CJ^y-ya- j| L ^jl J)) Ob^b 

cu»jj .Jjb J^kj (j*flk j*y ol-u Jb b jl tXj {^1^ 

Jjo laA Ij Cjtyl? b Jj b—i-< Ij I^jT ■ ‘‘-'-I ^wJuS^ 

f J_jj>. J J** kjka» CJo l^CLo j| Jjo OW 4 jl J«C«5^" i-5"”j J ^ji Uj i—5o 
,Jdk—* jb. J ^'boj jl J.U 4j 45^ JJjJrC-* ^ bcA>^ V^ 

aJJj5^J <CC*al C-«5^a* LCv*~k fl* ^iA J 1*^* 

jl Aly;la. CjI^-jIj _5 L^ClS^b tj^ *• * *‘2^.’ jt? (jl 

^-^jj5o Aj La ^*abfc* ffc I ^Ljal <A> l^-sj *^^Oj^jki >Xa a l—a Ol^ 1 ^ 
ajl*a (_jIa^-o^ ”_jJ j»^iA obvjl JjL»« ^y~a(o Ij j_^iA b*A 

(T^ c^J L: 
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.iljxl jl jjj^i 3 jl j laO c j~*j-* jl Aa—Jc^ ^/w<-L£l—< 

A*jT (j.Jji ^yLJLa. <~Sj>c~, i_£o gO*Oej JL. g»X ji *L>jl Jjjl 

b ^Jx ji I'-X^. Ja 1^=. aJij^jT |jjo azJI a 5~~ -Lil—» o—I o-L*l 

.om jjj-« ij ^ j-i j 


^Jx 0 JJL 1 T 


<U g~«£L j I L^~k j Jj L« ,Jx *j b j 3 A^jSI_j 

Ij »L*»I jl Ao^L <oJjL£. <u> ^x*oi 

A~— ^*Jj^ Jj AS”"" AZS^ j 1^5 ^1 Lo I A.J Ij I 0«?cj aS~" 

«Ajj£.~J l—S~" j-J Ij oImmvI ^j~«A ^y»X , J)j L O' y_ 6j-*" 

(jl jJ Ape;T . JLi U-iT ^JUiljT Ij a5^ 

1 c_-~*j o-*l « 3 g*L.>; ^ ijL-jy-i <jLi 

j ly«*«j «»L Lj-O ,^ 4 jl <^ 3 ji i ^4 

,-U-ib—* ^\£\jS' oL j to ^jbj U ijjl gjl |*Lj aS~ 

J ^~£}l uLi£«£ i^iL/ A$Cb AO—J VoT (_*JoJ -^b A^lT jl 

j*£jlo j*a. a5T o—I ^*jI . »-5Cj_)J ^Ux (^U Aj^jij ou — .. ^usUa 
aJUu.Lu j £ji & 3j* <g£jUt> (j^b- oT ASfcjli j.J l*»j JiiL., 

. lU iJ * 1 i j^»~4 I l_ •> I 
<iSj* b J ^a-jJajL. ji JayL, l_5C*Jj JjJj JjljOai ' ' 

aT~ Aiij gT ji Ij ^ix ^Jj CApjA?t« .JjjT ^Jx a-UjT Ajlf ji 

Ij ,j£»jU|^«I (jl_jX~«j LI o*jli (jl^vj oJ^~u*j *coj j& 

• 

(^Iji (^LoJjU jl ^ iaii ^yjx j£m ^IjuCoI aS" c*«-o (Jli 
,0-«l ail^j (jLiJ jbb Ur Ij. Jj*. jj^A aJ - ” c~**l {£j£*i a 5^)X» 
oljjol 0bf—^ jl ls"^ oLJl #.UjT jj aS^ o—I 

,-Xfc^oj Ij 0*^3*" j*l^* j** i/'b*! gj| j OjL ^ jj 

^mLI f_cL o^aj ^zL^" j iXf 1 ly 81 - 5 ij^ 1 Ll 

o/ J.I> ji j^ Ij ^jSc. ^Ia ^jjTo-vA 

(j U*J I • JA |^j*. Aj ^ b I ^ tji I a5^ Jij (j ■b^ 3 

6 JO I j^ 0—1 . Jo J>j IA A?cjI jl AJOaA 
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J- 5 Oj^”l J Syi (j^U. *S~ i^S'y £*ij*~* 

0*.l LjZ L5 ^- c (_M^J J iS^-f-z&y* *U~<j 

^Lw^l sJJj I jj o-*l ^y^-t .JjL Jmj ijLuJl jj i£l*jl! i£jj~) 4 

c!*^ 4 (J*j/ Jj*«! j\ji\ Aj A).*** _J imSZl jl | 

X>* prt>u L OjUi lyyj y^ ^j! jj 

jJ Ja AS t- J > »- * -' i jf 1) jl (jj* L! <|*Jj1j jLjxl j*LJt 

0 A~J I J J (JJ**I » ^A jyh-Ly-t- J . l 53 jbj 

IpbJIoj U jIj ^jjlj j' y~> Aj^U. aT~ 

ij~*- L*ilj ^*1 .JjjT y jl l^iT i_alrjg-j (^licjil jj ol_j-^ aT" 

JjJsj _J 1 ^ 5 * La—* Uw*^5o |»Ja el^il (JjT Ow n -^j ^ililSLil 

JPe-jj . J y'-z* OjkjJ ( .»..Ji.c aJjL*«j (_5 ^ 

iJu k ♦ JjlAi iy^S' <^ 1 * aJJjT ajUji jJjlAJ^^i 

li +S&J? yS' j** J jy~ jl <1)T jJ aT~ C-*«l iy^y* 4~)T j! 

•ciJ^J <*jjU4v4 {J^w (J^» jl <t£i ^£p*j U (> y t JJ} 

*S" ^JIaj^J jl *u-_>Li U «jUx«I jjl ^ L o-Uj‘ |*UJ a5~* 
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